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1 Heau v 3a1a4u U3yYeHUS TUCHUILIHHBI (MOXYJIAA)

1.1 IDenrb ocCBOCHHUSI AUCHMILUIMHBI OIPEIECIEHbl TOCYJapCTBEHHBIM
00pa3oBaTesbHbIM CTaHJAPTOM BBICIIETO 00pPa30BaHUS U COOTHECEHBI C OOIIMMHU
neaasmMu OOIT BO no wnHampanenuto mnoarotoBku 02.03.03 Maremartudeckoe
obOecrieueHre W aJIMUHHUCTpUpOBaHUE WHGOPMAIMOHHBIX cucTeM (TexHomorus
IPOrpaMMHUPOBaHMsI ), B paMKaxX KOTOPOU MPENno1aeTcs TUCHUIIIMHA.

lenpto ocBoeHusi ydeOHOW gucuUIUIUHBI «HelpoceTeBbie MOACIT
SBISIETCSL  pa3BUTHE TNPO(ECCHOHATBHBIX KOMIIETEHTHOCTEH MPUOOpPETECHUS
MPAKTUYECKUX  HABBIKOB  pa3pabOTKM M  HCIOJIb30BAHUS  HEUPOCETEBBIX
TEXHOJOTUW,  pEaju3yIoIMX  WHHOBALIMOHHBIM  XapakTep B  BBICIIEM
npodeccruonanTbHOM 00pa30BaHUM.

OcHoBa u3ydeHus auclMIUIMHBL «HelpocereBbie Monenu» — peanu3anus
TpeOOBaHMIA, YCTaHOBJICHHBIX denepanbHbIM roCyJ1JapCTBEHHBIM
00pa3oBaTeNbHbIM CTAaHJAPTOM BBICIIETO MNPO(ecCUOHATBHOTO O00pa30BaHUS K
MOATOTOBKE CTYJEHTOB OakaliaBpuaTa, oOyuaromuxcs rno HampasieHuo 02.03.03
Marematuueckoe obecrieueHre U aAMMHUCTPUPOBaHE HHPOPMALIMOHHBIX CUCTEM
(TexHosorust mporpaMMHUPOBAHMUS ).

1.2 3agaun AUCHUNIIIHHBI

1. aKTyanu3anus W pa3BUTHE 3HaHUM B 00JACTU HEYETKUX U
HEUPOCETEBBIX TEXHOJIOTUM;

2. IpUMEHEHUE HAYyYHBIX 3HAHUI O HEHPOCETEBBIX TEXHOJOTHMU B IPOIIECCE
MaTeMaTU4eCKoro ¥ WH(POPMAINMOHHOTO  OOECMeYeHUsT  SKOHOMHYECKOU
NEATEIIbHOCTH;

3. IPOEKTUPOBAHUE MOJIEJIE HEUETKUX M HEHUPOCETEBbIX TEXHOJOTHUHA B
HSKOHOMUKE;

4. pa3BUTHE HABBIKOB HEUETKOTO U HEHPOCETEBOIO MOJACIUPOBAHUS
SKOHOMHYECKOMN AEATEIbHOCTH;

5. OBJlaicHWe WHHOBAIIMOHHBIMU TEXHOJOTUSMH M HaBbIKaMH B OOJACTH
HEUPOHHBIX CUCTEM.

1.3 Mecro aucuMmivHbl (MOAYJsi) B CTPYKType 00pa3oBaTebHOM
MPOrpaMMbl

Hucrummaa «HeiipoceTeBbie Moaenn» oTHOCUTCS K «HacTh, hopmupyemast
y4acTHUKaMu 00pa3oBarTesibHbIX OTHOLICHUI» bioka 1 «Jlucuurmiunsl (MOAYIN)»
y4eOHOTO IJIaHa.

Jucuunnraa «HeupoceTeBble MOAenm» H3y4aeTcss B 5-M CEMECTPE U
VCMOJIB3YET PA3HOCTOPOHHUE 3HAHUSA, MOJYYEHHBIE B IMPEIBIAYIIUX CEMECTpax.
[IpenonaBanne JUCHUIUIMHBI BEAETCS B BHJAC JICKIWW, JIA0OPATOPHBIX U
CaMOCTOATENIbHBIX 3aHATHI. boiiplllas 4acTh JEKIMOHHOTO MaTephala JAeTcs B
MHTEPaKTUBHOM pexknume. OCHOBHAsS 11eJb JTa0OPATOPHBIX 3aHATUM - YIITYyOJICHHOE
W3YUYEHHE HEMPOCETEBBIX METOIOB U MOJIEIIEH.

Huciumnna «HelipocereBble Monenu» HampaiieHa Ha (OpMUpPOBaHHE
3HAHUN U yMEHUH 00ydYaroluxcsi pa3padaTbiBaTh U MCIIOJIb30BaTh HEUPOCETEBBIE
MOJIeNIM JJisE OOECHeUeHHUs] U aIMUHUCTPUPOBAHMS HMH(POPMALIMOHHBIX CHUCTEM.



ObecneunBaeT CrocOOHOCTh Y O0yYaIOUIUXCAd K TEOPETUKO-METO0JIOTHYECKOMY
aHaJ M3y HEWPOHHBIX CHUCTEM; (OPMHUPOBAHHME KOMIIETCHIMI B pa3pabOTKe U
MICTIONIb30BAHNY HEHPOCETEBBIX MOJICIICH B 9KOHOMHUKE. B COBOKYIHOCTH M3y4yeHue
3TOW JUCUUIUTMHBI TOTOBHT 00YYaeMBbIX, KaK K Pa3IMYHbIM BUJIaM IPAKTHYECKOMH
JKOHOMHYECKOW  JEATENbHOCTH, TaK W K  HAyYHO-TEOPETUYECKOM,
MCCIIEIOBATEIILCKON IEATEILHOCTH.

1.4 IlepeyeHb MIaHHPYeMbIX Pe3yJabTATOB O0y4YeHHMs MO JAMCLHMILINHE
(MOayJII0), COOTHECEHHBIX ¢ IUIAHUPYEMbIMHM Ppe3yJbTATAMH OCBOCHMA
o0pa3oBaTeJbHON POrpaMMbI

N3yuenne qaHHON y4eOHOM TUCIUIUIMHBI HANIPABICHO HA (POPMUPOBAHUE Y
00yJaronuxcsi CIeyOIINX KOMIIETSHIIUNA:

IIK-1 CnocoGeHn aeMOHCTPHMPOBATHL 0a30Bble 3HAHUS MATEMATH4YECKHUX
u(nJan) €CTeCTBEHHBIX HaYK, MPOrpaMMHUPOBAHMS ]|
HH(POPMAIMOHHBIX TEXHOJIOI Uil

H/[-1.IIK-1 Hmeem npaxmuueckuii oOnwvlim  HAYYHO-UCCE006AMENbCKOU

odeamenvHOCMuU 6 001acmu HOCMPOEHUs MAMEMAMUYECKUX
Modeneil, RPOPAMMUPOBAHUA U UHPOPMAUUOHHBIX MEXHOI02UTL
3HaMb. Hucmpymenmol u memoowvt npoekmuposanus u ouzatina MC
Bozmoocnocmu UC
Teopus 6a3 danHblx
OcHoebl npocpammuposanus

Memoowi anaiusa u 0b00OwWenus omeyecmeeHH020 u
MeNCOVHAPOOHO20 — onblma 8  coomeemcmeyruel  ooracmu
uccneo08aHull

Memoobl nposedenusi IKCnepumenmos u Haoboenull, 0600wenHus u
obpabomxku ungopmayuu
yMemb! Hcnonvzoeams cywecmeyiowjue munosvle peuieHuss U wabionsl
NPOEKMUPOBAHUSL NPOSPAMMHO20 0OecneyeHUs
Ipumensamo memoovl aHaIU3a HAYYHO-MEXHUYECKOU UHDOpMayuu
enradems.  AHANU3 803MOJICHOCMEU pearusayuu mpebo8anHutl K npocpammHoOMy
obecneyeHuo
Oyenka 6pemeHu U MpPYOOeMKOCMU pearu3ayuu mpebosanuil K
NPOCPAMMHOMY 00eCneyeHuro
IIpoexmupoeanue cmpykmyp OaHHbIX
Coop, obpabomka, auanuz u  0000WeHUe  pe3yIbMmamos
IKCNEPUMEHMO8 U UCCIe008aHUll 8 coomeemcmeyioujeli ooracmu
3HaHUU
lloocomoska  npeonoscenuti 01 cocmasgienusi  NIAHO8 U
MemOOUYeCKUX  NpocpaMm  UCCe008aHull U paspabomox,
APAKMUYECKUX PEKOMEHOAYUL NO UCHOTHEHUIO UX Pe3YTbmamos
Heamenvrocmo, HanpaeienHas HA peuilerue 3a0a4 AHATUMUYECKO20
xapaxkmepa, npeononazaruux 8blo0p U MHO2000paszue axKmyaibHbIX



Ccnoco608 peuieHus 3a0a4
HJ[-2.IIK-1 Ymeem mnaxooums, ¢hopmynupoeams u peuiamsv CHAHOAPMHbLIE
3a0auu 6 KOHKPEemHnoi npoo1emMHoil ooaacmu
3HaMb! Hucmpymenmot u memoowt npoekmupoganus u ousatina UC
Teopus 6a3 0annwlx
OcHoBbl NPOSPAMMUPOBAHUSL
Memoovl nposedernus 3Kcnepumenmo8 u HaobaoeHull, 000oweHus u
obpabomku ungopmayuu
ymemy: Buvipabamueieams eapuanmul peanuzayuu mpebo8aHuil
Ipumenamo memoovl ananuza HayyHo-mMexHUu4ecKou uHgopmayuu
enadems. AHAnU3 B803MOJNCHOCMEU peanuzayuu mpedosanull K npocpammHOMY
obecneuenuio
IIpoexmupoganue cmpykmyp OaHHbIX
Coop, obpabomka, ananuz u  0000WeHUe  pe3yIbLMAMO8
IKCNEPUMEHMO8 U UCCIe008aHULL 68 coomeemcmeylouel obaacmu
3HaHUU
lloocomosxa  npednodicenuti 011 cocmaegieHuss  NIAHO8 U
MEMOOUYECKUX — NpOSPaMM  UCCIe008aHull U paspabomox,
NPAKMUYECKUX PEKOMEHOAYUL NO UCHOTHEHUIO UX Pe3YIbmamos
Hesamenvnocmob, HanpaeienHas Ha peuieHue 3a0ay AHATUMUYECKO2O0
xapaxkmepa, npeononazarowux 8vl0op U MHO2000paszue aKmyanbHbIX
cnoco606 peuieHus 3a0a4
IIK-2 CnocoleH omnpeneasit CTPYKTYpPY HPOrpaMMHOIO odecredeHus,
METO/JIbI M CPeACTBA €ro NMPOEeKTHUPOBAHNMS HA OCHOBE TpeGOBaHMii ¢
Y4eToM CyIIeCTBYIOIIMX OrPaHNYeHUit
H/I-1.IIK-2  Paspaboamvieaem KOHUERUUIO U apXUmMEKmMypy npoZpamMMHOu
cucmempl, ee (QYHKYUOHATbHbBIE GO3MOMCHOCIMU U JIOZUKY
pabomwl, Oenaem  6vlOOp CPeOCME  NPOEKMUPOBAHUA U
peanuzayuu Ha O0CHO8e MPEOOCGAHUIL C YUEMOM CYULeCHEYIOUUX
02paHu4eHul
3HaMb! Memodonozcuu u mexHonocuu NPOEKMUPOBAHUs U UCNONb308AHUL A3
OaHHbIX
Ipunyunsr nocmpoenus apxumexmypuvl RPOSPAMMHO20 0becneyeHus
U BUObL APXUMEKMYPbl NPOCPAMMHO20 00ecneyeHuUs
Memoowt u cpedcmea npoexmuposanusi RPOSPAMMHO20 0becnedets
Memoowt u cpedcmea naaHUpOBaAHUsL U OP2AHUZAYUU UCCTIe008AHULL U
paspabomok
ymems: Buvipabamuieame sapuanmul peanuzayuu mpebo8aHul
IIposooums oyenxy u 060cHo8aHue peKkoMeHOyemMblX peuleHull
Ipumenamo memoovl u cpeocmea npoeKmupo8anuss NpocPamMmHO20
obecneyenus, CmMpyKmyp OaHHbLX, 043 OAHHbIX, NPOCPAMMHbLX
unmepeticos
eradems.  Paspabomka,  usmenenue u  coeiacosamue - APXUMEKMypol
NPOCPAMMHO20 — 0OecneyeHusi ¢ CUCMEeMHbIM — AHATUMUKOM U
aApxXumexmopom npocpammHo20 obecnevenus



HJT-2.1TK-2

3HAMmMbs.

ymemn:

gnaoemsn.

Heamenvnocms, HanpaenenHas Ha peuileHue 3a0ay AHATUMUYECKO20
xapaxkmepa, npeononazaruux 8blo0p U MHO2000paszue axKmyaibHbIX
cnoco606 peutenus 3a0a4

Cnocoben ucnonvzosamsv 3HAHUA O 0A306bIX NPUHUYUNAX

op2anu3ayuu U 0CHOBHBIX Imanax npoekmuposanus UC
Ipunyuner nocmpoenus apxumexmypuvl RPpOSPAMMHO20 0becneyeHus
U 8UObL APXUMEKMYPbL NPOSPAMMHO20 0becnedeHus
Memoowi u cpedcmea npoexmuposanusi NPOSPAMMHO20 0becneyets
Memoowi u cpedcmea npoexmuposanusi NPOSPAMMHbBIX UHMepeticos
Huempymenmor u memoowt npoekmupoganus u ousatina MC
Huempymenmol u memoowl eepugpuxayuy cmpykmypbl npocpammHO20
Kooa
Lenu u 3a0auu npoBoOUMBIX UCCIE008AHUL U PA3PADOMOK
Memoowst u cpedcmea nAAHUPOBAHUSL U OPeAHUZAYUU UCCTIe008AHULL U
pazpabomox
IIposooums oyenxy u 060cHo8aHUE PEKOMEHOYEMBIX PeLleHUll
Hcnonvzoeams cywecmeyiowue munosvle peuieHuss U wabionsl
NPOEKMUPOBAHUSL NPOSPAMMHO20 0OecneyeHuUs
Ipumenamo memoovl u cpeocmea npoeKmupo8anuss NpocPamMmHO20
obecneyenus, CmMpyKmyp OAaHHbLX, 043 OAHHbIX, NPOCPAMMHbIX
unmepgeticos
Oyenka 6pemeHu U MpPYOOEMKOCMU pearu3ayuu mpedosaHuil K
NPOCPAMMHOMY 00eCneyeHuro
Coenacosanue mpebosanuii. K HPOSPAMMHOMY 0becnedeHulo ¢
3aUHMEPECcOBAHHBIMU CIOPOHAMU
IIpoexmupoeanue npoecpammHvlx unmepgeticos
Paspabomxa cmpyxmypur npoepammnozo kooa UC
Heamenvrnocmob, HanNpagienHas HA peuilerue 3a0a4 AHAIUMUYECKO20
xapaxkmepa, npeononazaruux 8blo0p U MHO2000paszue axKmyaibHbIX
cnoco606 peutenus 3a0a4

IIK-3 Cnoco0eH npuMeHATH COBpeMeHHbIe HHPOPMAIMOHHBbIE TEXHOJIOTHH
IPU NPOCKTHPOBAHUM, PeaJM3alMU, OLEHKe KAa4ecTBa M aHAJIN3a
3¢ PeKTUBHOCTH MATEeMATHYECKHX Mojesieil u(ujam) mporpaMMHOr0
o0ecrevyeHusl JJIfl PpPelIeHWs] 3aa4 B Pa3jM4YHbIX MPeIMETHBIX
o0J1acTaX

HJI-1.1TK-3

3Hambv.

Hcnonvzyem  coepemennvle  pewieHus U MEXHOIN0ZUU
NPOEKMUPOBAHUsA NPU PA3PAOOMKE NPOZPAMMHO20 0DecneyeHus
Boszmooicnocmu  cospemennvix U nepcnekmu@HvlX  Cpeocme

paspabomku nPOSPAMMHBIX HPOOYKMO8, MEXHUUECKUX CPeOCm8
Memooonocuu  pazpabomku  npocpaMMHO20 — obecneyeHus U
MexXHON02UU NPOSPAMMUPOBAHUS

lpunyunsvr nocmpoenusi apxumexkmypuvl NPOCPAMMHO20 0OecneyeHus.
U 8UOBI APXUMEKMY Dbl NPOCPAMMHO20 00eCnedetus

Memoowl u cpedcmea npoekmupo8anusi NPOSPAMMHbBIX UHMePelicos
A3biKu npocpammuposanus u pabomel ¢ 6a3amu OAHHbIX



ymembw:

gnaoemsn.

HJT-2.TTK-3

3Hambv.

ymembw:

81aoemn.

Hncmpymenmol u memoowt npoekmupoganus u ouzatina M1C

Cospementbie 00bEeKMHO-0PUCHMUPOBAHHbBLE A3bIKU
NPOCPAMMUPOBAHUS

Cospementvie cmpyKmypHbvle 361k NPOSPAMMUPOBAHUSL

Memooewl aHaAIu3a u 0b600wWenus ome4yecmeeHH020 u

MeNCOYHApOOHO20 — onblma 6  coomeemcmeayruel  obracmu
uccneoo8anuil
Buvipabamuieams eapuanmul peanuzayuu mpebo8aHul
Koouposamys na azvikax npocpammuposanus
Bepuguyuposamv cmpykmypy npoepammnoco kooa
Paspabomxa,  uzmenenue u  coenacoeaHue - apxXumexkmypbvi
NPOCPAMMHO20  0OecneyeHusi ¢ CUCMEeMHbIM  AHATUMUKOM U
aApxXumeKmopoMm npocpammHo20 obecnedenus
lIpoexmupoeanue npocpammuvix uHmepgeticos
Paszpabomxa cmpyxkmypuer npoepammnozo kooa IC
Bepugurayus cmpykmypsr npoepammnozo xkooa MC omHocumenbHo
apxumexmypol UC u mpebosanuti 3akazuuxa k UC
Yempanenue obnapyoxcennvix Hecoomeemcmautl
Hcnonvzyem coeépemenHble A3bIKU u cucmemol
nPOZPAMMUDOBAHUA, mexHo102uu npPoeKmuposanus
nPOZPAMMHO20 0Decneuenus
Boszmooicnocmu  cospemennvix U nepcnekmu@Hvlx  Cpeocme
paspabomku nPOSPaAMMHBIX HPOOYKMO8, MEXHUUECKUX CPeOCm8
Memoodonocuu  paspabomku  npocpamMmmHo2o  obecneueHus U
MEeXHOI02Ul NPOSPAMMUPOBAHUSL
Ipunyuner nocmpoenus apxumexmypvl RpOCPAMMHO20 0becneyeHus
U 8UOBI APXUMEKMY Dbl NPOSPAMMHO20 00ecnedetus
Memoowl u cpedcmea npoekmupo8anusi NPOSPAMMHbBIX UHMePhelicos
A3biKu npocpammuposanus u pabomel ¢ 6a3amu OAHHbIX
Hncmpymenmol u memoowt npoekmuposanus u ouzatina UC

Cospemennvie 00beKMHO-0PUEHMUPOBAHHbBIE A3bIKU
NPOCPAMMUPOBAHUSA

Cospemennvie cmpyKmypHbvie sA3blKU NPoSPaAMMUPOBAHUSL

Memoowt  ananuza  u  0000WeHus  OmeyecmeeHHo20 U

MeNCOYHApOOHO20  onblma 6  coomeemcmeyoueli  obracmu
uccneo0o8anuil

Buvipabamuieams sapuanmul peanuzayuu mpebo8aHul

Koouposamys na azvikax npoepammuposanus

Bepuguyuposamv cmpykmypy npoepammnoco kooa

Paspabomka,  usmenmenue u  coenacosamue - apxXumexmypwvi
NPOCPAMMHO20 — 0DecnedeHuss ¢ CUCMEMHbLIM — AHATUMUKOM U
aApXUMmMeKmopom nPocpamMmHO20 0becnedenus

lIpoexmupoeanue npocpammuvix uHmepgeticos

Bepugukayus cmpykmypsr npoepammnozo xkooa MC omHocumenbHo
apxumexmypol UC u mpebosanuti 3akazuuxa k UC



HJI-4.1TK-3

3HAMmMbsb.!

ymemn:

81aoemn.

Ycempanenue obnapysicennvix necoomeemcmeuil

chonwyem munoevie Memoowl KOHmMpOoJ/ia, OU€HKU u obecneueHus
Kauecmea npocpammHoOzo obecneuenus npu peuienuu 3a0au 6

PAa3nuUHbIX RPEOMEMHBIX 001aCMAX
Bosmooichocmu  co8pemMeHHbiX U NePCHeKmUBHbIX  CPeoCcms
Paspabomxu nPoSPAMMHbBIX NPOOYKMO8, MEeXHUUEeCKUX Cpeocma
Memoodonocuu  paspabomku  npoepammuHozo  obecnewenus U
MEeXHON02UU NPOSPAMMUPOBAHUSL
Ipunyuner nocmpoenus apxumexmypol HPOCPAMMHO20 0becnedeHus u
8UObI APXUMEKMYPbL NPOSPAMMHO20 00ecneyetsl
Hucmpymenmol u memoowt eepughuxayuy cmpykmypbl npocpammHO20
KoOa
Memoowl nposedenusi sxKcnepumenmos u HadbaooeHull, 0060o0ueHus u
oopabomxu ungopmayuu
Koouposamyv na s3vikax npoepammuposanus
Bepuguyuposamv cmpykmypy npoepammuozo kooa
Ipumenamos memoovl anaiuza HayyHO-MeXHUYeCKol un@opmayuu
Paspabomxa,  uzmenenue u  coenacoéaHue - aApXumMeKmypwvi
NPOCPAMMHO20 — 0bOecneyeHusi ¢ CUCMEMHbIM  AHAAUMUKOM U
aApxumexmopom npoepammHo20 obecneverus
Bepugurxayus cmpykmypor npoepammnozo kooa UC ommnocumenvHo
apxumexmypwol UC u mpebosanuui 3axazuuxa k UC
Coop,  obpabomka,  aumam3 u  0000WeHUEe  NEPed08ocO
0MeuecmeenHo20 U MeNCOYHAPOOHO2O ONbIMA 8 COOMEEemCmayouel
obaacmu ucciedo8anuti
Coop, obpabomka, aHamuz u  000OWeEHUE — pe3YTbMamos
IKCNEPUMEHMO8 U UCCIe008aHULL 68 coomeemcmeylouel obaacmu
3HAHUU

IIK-4 Cnoco0GeH HCHOJb30BATH 3HAHUA COBPEMEHHBIX MNPOTrPAMMHBIX
CPeACTB, TCHACHIUN PA3BUTHA QYHKIUH M apXUTEKTYpP NPOOJIeMHO-
OPHEHTHPOBAHHBIX MPOrPAMMHBIX CHCTEM M KOMILUIEKCOB B
npo¢ecCHOHATBLHOMN NeATEJIbHOCTH

HJI-1.TTK-4

3HAMmMbsb.!

ymemn:

Ilposooum  knaccugukauyuio u  ocyujecmeniem  6blOOp
COBPDEMEHHBIX  UHCHMPYMEHMAIbHBIX  CPEOCmE  pa3padomku
NPUKTIAOHO20 RNPOZPAMMHO20 O00ecneueHus GblYUCTUMETbHbIX
cpeocme u cucmem pa3nudHozo PyHKUUOHAIbHO20 HA3HAYEHUS, C
yuemom meHOeHUUl pa3eumusn @QYHKUuil u apxumexmyp 6
COOmMEEMCmaEyIouux npPooOIEMHO-OPUECHMUPOBAHHBIX CUCHEM U
KOMRJ1€eKcos

Bosmooxcnocmu  cospemeHHbIX U NEpPCNeKmMUBHbIX — CpPeoCcms

Ppaspabomku NpoSPAMMHbBIX NPOOYKMO8, MEeXHUYECKUX CPeoCms

Cospemennvie cmpyKmypHbvie sA3bIKU NPOSPaAMMUPOBAHUSL

1Iposooums ananusz ucnonnenuss mpeoosanuil

Buvipabamwieams sapuanmul peanusayuu mpebo68aHuti

1Iposooums oyenky u 060cHo8aHUE PEKOMEHOYEMbIX PeUuleHUll



eénademv:  Cobop,  obpabomxa,  awaiuz U  000OWeHUe  NepPedo8ozo
OMeyecmBeHH020 U MeHCOYHAPOOHO20 ONblMa 8 COOMEemcmayoujell
obiacmu ucciedo8anull
Breopenue  pesynrbmamos — ucciedosanuii. U - paspabomox 8
COOMBEMCMBUU C YCMAHOBIEHHBIMU NOJIHOMOYUAMU

HJ[-2.1IK-4  Peanuzyem npuemul padomuwl c COBPEMEHHBIMU
UHCIMPYMEHMATbHbIMU cpeocmeamu, noooepocusarouumu
co3oanue nPOZPAMMHBIX npoOIEMHO-0PUESHMUPOBAHHBIX
npPoOyKmoe

3HaMb: Boszmooxcnocmu  cospemennvix U NEPCHEKMUGHbIX  CpPeoCcme

Paspabomxu nPoSpaMMHbBIX HPOOYKMO8, MEeXHUYEeCKUX cpeocma
Cogpemennvie cmpyKmypHbie A3bIKU NPOCPAMMUPOBAHUS]

enademyv:  Ycmpanenue oO6HAPYIHCEHHBIX HECOOMBEMCMBUL
Bueopenue  pesynemamoé  uccneoosanuiul U pazpabomox 8
COOmMEemcmeul ¢ yCmano8IeHHbIMU NOTHOMOYUIMU

PCByJ'IBTaTBI O6y‘{eHI/I$I o  JUCHUILIIMHC  JOCTUTAIOTCA B  paMKaxX
OCYIICCTBJICHHA BCEX  BHJIOB KOHTAKTHOM M  CaMOCTOSITCIbHOM pa6OTBI
06y11a}0umxc;1 B COOTBETCTBHUH C YTBCPIKACHHBIM y‘l€6HBIM IIJIaHOM.

I/IHI[I/IKaTOpr JOCTHKCHUA KOMIIETCHLIMM CUMTAKOTCS C(l)OpMI/IPOBaHHLIMI/I
IIpru JOCTHUKCHUH COOTBCTCTBYIOIIUX UM PE3YyJIbTATOB O6y‘-IeHI/IH.



2. CTpyKTypa " colep:KaHue JUCHUIIIHHBI

2.1 Pacnpenesienre TPYyA0EMKOCTH IMCIUTIMHBI IO BUIaM padoT

OO6mas Tpya0EMKOCTh JUCHMIUIMHBI cocTaBiisieT 4 3a4. ef. (144yacoB), ux
pacripeiesieHre 1Mo BuaaM padboT MpeCTaBICHO B Ta0IuUIIe

Bcer Cemectpsl
Buj yueO6Ho# padoThl 0 (uacer)
yaco
B 5
KonTakTHas paboTa, B TOM 4HcJjIe€: 74,
74,3
3
AyauTOpHBIE 3aHATHA (BCEro): 68 68
3aHgTHs JIEKIIMOHHOT'O THUIIA 34 34
JlaGopaTopHbie 3aHATHS 34 34
3aHATHS] CEMHUHAPCKOTO TUIA (CEMHUHAPHI,
PAKTUYECKUE 3aHSATHUS ) ] i
NHas KoHTaKTHas padora: 6,3 | 63
Kontpons camoctosarenbHoi pabotsl (KCP) 6 6
ITpomesxyrounas atrecranus (MKP) 0,3 |03
CamocrosiTejibHasi padoTa, B TOM YHUcJIe: 34 34
Kypcosas pabora/mpoext (KP/KII)
(OArOTOBKA) i i
KonTponbHas pabota - -
Pacuérno-rpaduueckas padora (PI'P)
(OArOTOBKA) i i
BrlnonHenrne nHAMBUAYATbHBIX 3aJaHUHN IO
MOATOTOBKE pedepaToB, COOOIIECHNUI, - -
MPE3EHTALNI
CamocTosiTenbHas mpopaboTKa U MOBTOPEHUE
JIEKIMOHHOI'0 MaTepHuaia u MaTepuana 24 24
y4€OHUKOB U y4e€OHBIX TOCOOMI1, MOATOTOBKA
K J1a0OPaTOPHBIM 3aHITHIM
[ToaroroBka K TEKyIIEMY KOHTPOJIIO 10 10
Kypcosas pabora/mpoext (KP/KII)
(moaroToBKa) i i
Kontpoas: 35,7 35,
7
[ToaroroBka K 3K3aMeHy 35,7 35,
7
yac. 144 | 144
B TOM 4HcCJIe
74,
OO0mas Tpy10eMKOCTh KOHTAKTHAas 74,3 3
padora
3a4. e 4 4




2.2 CTpyKTypa AUCHUILTHHBI

Pacnipenenenne BuaoB y4eOHON pabOTHl U MX TPYJOEMKOCTHU IO pas3fesiaM
JUCIUTUTAHBL.
Paznenbl/TeMbl AMCHMIIINHBI, HM3ydaeMmble B 5 cemecTpe 3 Kypca OYHOU
dbopmbl 00yUeHUS

KoanuecTrBo uacoB

Bue
ayau
Ne HaunmenoBanue pa3znenos (Tem) Bcer AymuTopHas rop
R pabora Hasl
pabo
Ta
JI 13 | JP | CPC
1 2 3 4 5 6 7
Pa3znen 1. KoMnnoHeHTEI 1
NnpeAcTaBIeHUE
HEeHPOHHBIX ceTeH
1 OnpeneneHne HEHPOHHOM CETH. 4 1 1 1
" | Mozenb 6MOJIOTHYECKIX HEHPOHOB.
ba3oBast Moziesib HCKYCCTBEHHOTO
2. | HelpoHa. 4 | 1 1
Tunbl GyHKIUN aKTUBAIIMKM HEHPOHA.
3 [IpencraBieHrne HEUPOHHBIX CETEU C 4 1 1 1
" | moMoIpo rpados.
Pa3znen 2. ApxuTeKTypa HeiipOHHBIX
cerei
4 OnHocnoMHBIE HEUPOCETH MPSIMOTO 4 1 1 1
pacIpOCTpaHEHUs.
5 MHOroCI0MHBIE HEUPOCETH TTPSAMOTO 4 1 1 1
pacrpoCTpaHEHUs.
6. | PekyppeHTHbIE HEPOCETH. 4 1 1 1
Paznea 3. IlpeacraBienue 3HAHUM
HEeHPOHHBIX ceTeH
7. | OOuue NOHATHUS NPEICTABICHNS 3HAHUM. 4 1 1 1
] quI:fpe MpaBuia MPEICTABICHNS 3HAHUN 4 1 1 |
B HEHPOCETH.
Pa3znean 4. Ilpoueccol 00yuenust
HEHPOHHOM CeTH
9. | O0Omue NoHATUSI 00yUYCHHS. 3 1 1 1
OOyueHne Ha OCHOBE KOPPEKIIUU
10. | ommbok. lenpTa-npasuio Buapoy- 6 2 2 2
Xobda.
11. | Ilpyrue MeToasl 00y4deHust HeUPOCETEe. 3 1 1 1




KoandyecTBOo 4acoB

Bue
ayau
Ne HaumenoBanue pa3aesioB (TemM) Bceer AymuTopHas Top
o padora Has
pado
Ta
JI 3 | JP | CPC
1 2 3 4 ) 6 7
Paznen 5. OnHOC/I0MHBII EPCENTPOH U
JIMHEHHbIN aIanTHBHbIA QUJIbLTP
12. | OnHocnolHbIN niepcentpoH Pozenosarra. 3
13. | JIuneitHplil ananTUBHBIA QUIBTD. 3
14, CriocoObI IpeICTaBIICHUS BXOHOTO 3 1 1 1
CUTHAJA.
5. Hewponnas MS)I[GJIB HEU3BECTHOU 3 1 1 1
JUHAMUYECKON CUCTEMBI.
Pa3znea 6. Meroabsl onTHMHU3AIIAH
16. YacTHble NpOU3BOHbIE. [ pagueHT 6 5 ) 5
byHKIMH.
17, OnTuMu3anus METOA0M I'PaIUEHTHOTO 6 5 ) 5
CITyCKa.
Pa3znes 7. MHOrocJIOMHBIN epcenTpoH
OcHoBHBIE MOHATHSA. OTINYUTEIbHBIE
18. 6 2 2 2
npu3Haku. OCHOBHBIC 0003HAYCHHSI.
19. AJTOpUTM 00paTHOTO PACIPOCTPAHECHUS 12 4 4 4
JU1S1 KOPPEKLIMY CUHAIITUYECKUX BECOB.
20 OO6yuenue. J[Ba mpoxojia BEHIYMCICHUH. 6 5 ) 5
" | ®yHKIMU aKTUBAIMU B 00YUYEHUHU.
71 Ckopocth 00yuenus. [TociaenoBarensHbIi 6 ) ) )
" | ¥ maKeTHBINA PEKUMBI OOYUCHHSL.
22. | Kpurepuu ocranoBa 00y4deHUsI. 6 2 2 2
73 Mertoap! yiydieHus padoThl aIrTOpUTMa 6 ) ) )
" | 00paTHOTO pacnpoOCTpPAHEHHUSI.
MUTOI'O no pa3gesam QuCHUATTHHBI 102 34 34 34
Kontpons camocrositensHoi pabotsl (KCP) 6
ITpomesxxyTounas arrecrauus (UKP) 0,3
IloaroroBka K TEKylieMy KOHTPOJIIO 35,7
OO01mas TpPy10eMKOCTh 10 TMCHUIIINHE 144

Ilpumeuanue: JI — nexyuu, 113 — npakmuueckue 3zansmus/cemunapvl, JIP —
nabopamopnvie 3auamus, CPC — camocmosmenvhas paboma cmyoenma




2.3 Conep:xanue pa3aeoB (TeM) TUCHUININHBI
2.3.1 3aHATHA JeKIUOHHOI0 THIIA

Dopm
a
HaumeHoBanmue pasjaeiia TeK
Ne pasi Conep:xxanue pasjaena (TeMbl) y
(TemMbI) 1ero
KOHTP
0J1sl
1 2 3 4
OnpeneneHrne HEHPOHHOM CETH.
Mopenb OMOJIOrMYeCKUX HEUPOHOB.
Pa3nea 1. KommonenTbl | bazoBas MOJ€eiib HCKYCCTBEHHOTO
l. | m mpeacTaBieHue HEWpOHa. JIP
HEHPOHHBIX CeTeu Tunel pyHKIMI akTUBALIMKM HEHpPOHA.
[IpencraBieHne HEUPOHHBIX CETEH C
OMOIIIO TpadoB.
OnHocIoiiHbIE HEUPOCETH MPSAMOIO
aCIpPOCTPAHEHUS.
Pa3zgen 2. Apxurektypa pactipoctpa .
2. N . MHOrocnonHsIe HEUPOCETH MPSAMOTO JIP
HelPOHHBIX ceTel
pacnpoCTpaHEHHS.
PexyppeHTHBIE HEMPOCETH.
OO01re NMoHATHA MPEACTaBICHUS
Pa3znen 3. . P
.. | 3HAHU.
3. | IpeacraBienune 3HAHUM JIP
. . UYeTsipe npaBuiia NpeICTaBICHUS
HelPOHHBIX ceTel 9 .
3HAHUW B HEMPOCETH.
OO6rue nmoHsATUsI O0y4YEHUS.
OOyueHre Ha OCHOBE KOPPEKIINH
Pasznea 4. Ilpoueccobl Y pp
. . omu6ok. Jlenpra-npasuio Bumgpoy-
4. | o0OyueHnusi HelipOHHOI JIP
Xodda.
ceTH
Jlpyrue MeToJibl 00y4eHHUsI
HEUPOCETEN.
OnHOCIIONHBIN NTepCenTPOH
. . | Po3enOnarra.
Pa3nea 5. OaHoc10MHBI N o
Jlunelnplil ananTuBHBIA QUIBTP.
NnepcenTpPoH u
5. L .. | CiocoObI mpeacTaBICHUS BXOTHOTO JIP
JINHEHHbIH a1aNTUBHbII
CUTHAaJA.
¢puabTp . .
HeiipoHnHast Mmoziesib HEU3BECTHOM
JUHAMUYECKON CHUCTEMBI.
YacTtHble Tpou3BOAHBIE. | pagueHT
Pasznen 6. Metoanbl HKIIMH.
6. h i dyHKII 7P

OIITUMMU3AINH

OnTumusaimst METOJIOM
IPaJIMEHTHOTO CITyCKa.




®opm
a
Ne Haumenosanue pazzena Conepxanue pasaesa (TeMbl) TeKy
(TemMbI) ero
KOHTP
0JIs
1 2 3 4
OcHoBHBIE TOHATHA. OTINYUTEIIHLHBIC
npusHaku. OCHOBHbIE 0003HAUCHUSI.
AnroputMm oO6paTHOTO
pacrpocTpaHEHus I KOPPEKIIUU
CHHAITHYECKUX BECOB.
OOGyuenwue. JIBa mpoxoja
Paznea 7. BbIUMCIICHUN. DyHKIIMY aKTUBALIUU B
7. | MHOroC/0MHBII OOy4EeHHH. JIP
nepcenTpoH CkopocTh 00ydeHMUs.
IlocnenoBaTenbHBIN U ITAKETHBIN
PEXKUMBI 00yUCHHUS.
Kputepun ocranoBa o0yueHusl.
Mertonp! ymydiieHus padoThl
aJIropuT™Ma 0OPaTHOTO
pacrpoCTpaHEHUs.

Ilpumeuanue: JIP — omuem/3awuma nabopamoprou pabomuwl, KII - evinonnenue
Kypcogoeo npoexkma, KP - kypcoeoii pabomwul, PI'3 - pacuemmno-epaghuueckoeo
3a0anus, P - nanucanue pepepama, 3 - acce, K - konnoxeuym, T — mecmuposaHue,
P3 — pewenue 3aoau.

2.3.2 3aHATHA CEeMUHAPCKOTO THIIA

3aHATHA CCMHHAPCKOT'O THUIIA 110 I[aHHOﬁ JAUCIHUIIIIMHC HC IPEAYCMOTPCHHBI.

2.3.3 JlaGopaTopHbIe 3aHATHS

®opm
a
No HaumenoBanue pasaesa HanmenoBaHue 1a00paTOPHBIX TEKy
B (TembI) padot mero
KOHTP
0J1sl
1 2 3 4
Onpenenenrne HEHPOHHOM CETH.
Mopenb 6MoJIOTHYeCKUX HEHPOHOB.
Pazgea 1. Komnonentsl | bazoBas Moznenb UCKyCCTBEHHOTO
1. | m npencraBiaenune HEUpOHa. JIP
HEHMPOHHBIX ceTel Tuner pyHKIMI aKTUBAaK HEWPOHA.
IIpencraBnenne HEUPOHHBIX CETEU C
MOMOTIBIO TpadoB.




®opm

a
No HaumeHoBaHue pa3jaeiia HaumeHnoBaHue 1a60paTOPHBIX TEKY
B (TemMbI) pador ero
KOHTP
0J1sl
1 2 3 4
OnHocIoitHbIE HEUPOCETH MPSAMOIO
acCIpOCTpPaHEHUS.
Pa3zgen 2. Apxurektypa paciipoctpa .
2. N . MHOrocnonHsIe HEUPOCETH MPSMOTO JIP
HelPOHHBIX ceTel
pacrpocTpaHEHUs.
PexyppeHTHBIE HEMPOCETH.
OO01re NMoHATHA MPEACTaBICHUS
Pa3znen 3. . P
.. | 3HAHUM.
3. | IpencraBienune 3HAHUM JIP
. . UYeTsipe npaBuiia NpeiCTaBICHUS
HelPOHHBIX ceTel 9 .
3HAHUW B HEMPOCETH.
OO61ue nouaTrs oOy4eHus.
OOyueHre Ha OCHOBE KOPPEKIINH
Pa3znean 4. Ilpoueccol Y PP
. . omu6ok. Jlenpra-npasuio Bumnpoy-
4. | 00yyeHusi HeHPOHHOM JIP
Xodda.
ceTH
Jlpyrue MeTo/ibl 00y4eHHUsI
HEUPOCETEN.
OHOCIIOWHBIN IEPCEenTPOH
. . | Po3enOnarra.
Paznen 5. OgHoc10MHbII N .
Jlunelinplil ananTuBHBIA QUIBTP.
NnepcenTpPoH u
5. y - .. | CiocoObI mpeacTaBICHUS BXOIHOTO JIP
JINHEHHbIH a1anTUBHbII
CUTHAaJA.
¢puabTp . .
HeiiponHast Mmosiesib HEM3BECTHOM
TUHAMWYECKOU CUCTEMBL.
YacTtHble npou3BOaHBIE. | pagueHT
6 Pa3znena 6. MeToanl byHKIIHH. P
" | omNTHMH3AINH OnTuMu3anus METOIOM
IPaJIMEHTHOTO CITyCKa.
OcHoBHbI€ TOHATUS. OTINYUTEIIBHBIE
npu3Hak. OCHOBHbIE 0003HAUEHHUS.
Anroput™m 00paTHOTO
pacrpoCTpaHEHHUs Il KOPPEKIIUU
Paznen 7. CUHANTHYECKHX BECOB.
7. | MHOroc/I0iHBbIIT OO6yuenue. JIBa mpoxoja JIP
nepcenTpoH BbIYnCIeHNA. DyHKIMM aKTUBALIM B

OOy4CHHH.

CxopocTh 00y4eHUS.
[TocnenoBaTenbHbIN U TAKETHBIN
PEXXHUMBI O0yUYEHUSI.




®opm

a
No HaumeHoBaHue pa3jaeiia HaumeHnoBaHue 1a60paTOPHBIX TEKY
B (TemMbI) pador ero
KOHTP
0J1sl
1 2 3 4

Kputepun ocranoBa o0yueHusl.
Mertoap! yinydmeHus paboThl
aJIropuT™Ma 0OPaTHOTO
pacnpoCcTpaHEHHS.

llpumeuanue: JIP — omuem/3awuma nabopamoprou pabomwl, KII - evinonnenue
Kypcogoeo npoexkma, KP - kypcoeoii pabomwi, PI'3 - pacuemmno-epaghuueckoeo
3a0anus, P - nanucanue pepepama, 3 - acce, K - konnoxeuym, T — mecmuposaHue,
P3 — pewenue 3aoau.

2.3.4 IlpuMepHasi TeMATHKA KYPCOBBIX padoT (IIPOEKTOB)
BrinmonHenne KypcoBbIx paboT MO JaHHOW AMCLIUIIIMHE HE MIPEyCMOTPEHO.

24 Ilepeuenn Y4eOHO-MeTOAN4eCKOro o0ecneueHust IS
CaMOCTOSITeIbHOH PadoThl 00y4arOUIUXCH N0 JUCHHUILIHHE (MOAYJII0)

IlepeueHp yueOHO-METOMUECKOTO 00eCTIeYeHUs
No Bux CPC JUCLUIUIMHBI 110 BBIIOJHEHUIO CAMOCTOSTEIBHON
paboThI
1 2 3
1 |U3yuenue Meronnueckue yKa3aHus 0o OpraHu3aluu
TEOPETUYECKOIO CaMOCTOSITENIbHOM pabOThl CTYJEHTOB, yTBEPXKICHHBIC
MaTepuaa kadenpoli MHPOPMAIMOHHBIX TEXHOJOTHHA, MPOTOKOI
Nel ot 30.08.2019
2 |PeweHnue 3a1auy Meronnueckue yKa3aHus 10 OpraHu3aluu
CaMOCTOSITENIbHOM pabOThl CTYJEHTOB, YTBEPXKICHHBIE
kadenpoil MHPOPMALMOHHBIX TEXHOJIOTUH, MPOTOKOI
Nel or 30.08.2019

Y4eOHO-MEeTOAUYECKNE MaTepuaidbl Uil  CAMOCTOSTENHHOM  paboThI
oOydaromuxcsi U3 4ucia MHBAIUIOB U JIMI C OTPAaHMYEHHBIMH BO3MOXXHOCTSMHU
3n0poBbs (OB3) nmpenocraistorces B popmax, aqanTUPOBAHHBIX K OTPaHUYEHUSIM
UX 3I0pPOBbS U BOCTIIPUATHUS HHPOPMALIUH:

JUis au1l ¢ HapyIICHUSIMH 3PEHUS:

— B IIe4aTHOM popme yBeTMUeHHBIM HIPUPTOM,

— B (JOpMeE ANIEKTPOHHOTO JOKYMEHTA,

— B popme aynuodaiina,




— B medatHoM popme Ha si3bike bpaiins.

JJist i ¢ HapyUIEHUSIMU CITyXa:

— B Ie4aTHOM popme,

— B (hopMe IIEKTPOHHOTO JOKYMEHTA.

JIjist i ¢ HapyIIEeHUsIMUA OTIOPHO-/ABUTaTENILHOTO afapara:

— B Ie4YaTHOM popme,

— B (hopMe IIEKTPOHHOTO TOKYMEHTA,

— B ¢popMme ayauodaiina.

JlaHHBIN TepedYeHb MOXKET OBITh KOHKPETH3UPOBAH B 3aBUCUMOCTU OT
KOHTHUHT'€HTa O0y4aroluXcs.

3. O0pa3oBare/ibHbIE TEXHOJIOTUH

B cootBerctBuM ¢ TpeGoBanusimu DPI'OC mnporpamma AUCHUTUIIHHBI
OpeIyCMAaTpUBAaeT  HCIOJIb30BAaHWE B y4eOHOM  IIpoLEecce  CIEAYHOLIMX
oOpa3oBaTelIbHblE  TEXHOJOTHMU:  YTEHME  JIEKUIMA ¢  HCIOJIb30BaHUEM
MYJBTUMEAUMHBIX TEXHOJIOTHI; METOJ MaJIbIX TPy, pa300p NpaKTUUECKUX 3a7a4
Y KEHCOB.

[Tpu 00y4yeHnH UCIIONIB3YIOTCA CIIEAYIOIIME 00pa30BaTEIbHbIE TEXHOJIOTHH:

— TexHonorus  KOMMYHHMKaTUBHOTO  OOydeHUss —  HampaBleHa  Ha
dbopMupoBaHHEe KOMMYHHMKATUBHOM KOMIIETEHTHOCTH CTYJEHTOB, KOTOpas
AByAeTCs 0a30BOM, HEOOXOAMMOHW [IJIsl aJanTalii K COBPEMEHHBIM YCJIOBHSM
MEXKYJIbTYPHOH KOMMYHHUKALIMH.

— Texnonorus pa3zHOypoBHEBOro (auddepeHIMpoBaHHOTO) O0y4YeHus —
IIPEANOJAraeT OCYLIECTBICHUE II03HABATEIBHON JEATEIbHOCTH CTYIEHTOB C
y4€TOM MX HWHIAUBUAYAJIbHBIX CIIOCOOHOCTEHM, BO3MOXHOCTEH U HWHTEPECOB,
NOOLIPSIi HX pEaJn30BbIBATH CBOM TBOpUeckud mnoreHuuan. CoznaHue u
UCIIOJIb30BAHUE JMATHOCTUYECKUX TECTOB SBIIETCS HEOTHEMIIEMOW YacCThbIO
JAHHOM TEXHOJIOTUH.

— TexHomorus MOAYJIBHOTO OOy4YeHUS — TPEIyCMaTpUBAEeT JeJICHUE
COEepXKaHUsl JHCUMIUIMHBI Ha JOCTaTOYHO AaBTOHOMHBIE paszeibl (MOMYNH),
UHTETPUPOBAHHBIE B OOIIHI KypC.

— Hudopmanmonno-kommyHukanonusie texHojorun (MKT) - pacmmpsitor
pamMku  oOpa3oBaTENBHOTO  IpoLiecca,  MOBBIMIAS  €r0  MPAKTUYECKYIO
HAIpPaBJIEHHOCTb, CIOCOOCTBYIOT HMHTEHCU(UKALMM CAMOCTOATEIbHOU padOThI
y4alluxcsi M TOBBIIIEHUIO MO3HABATENbHOM akTuBHOCTH. B pamkax HWKT
BBIJICIISIFOTCS 2 BU/IA TEXHOJIOTHIA:

— TexHonmoruss HCHOJNB30BAHUS KOMIIBIOTEPHBIX MPOrpaMM — IO3BOJISIET
3¢ (HEKTUBHO JONOJHUTH MPOIecC 00YUCHUS A3BIKY Ha BCEX YPOBHSIX.
— HHTEpHET-TEXHOJIOTUM — MPEAOCTABIAIOT IMIMPOKUE BO3MOXKHOCTH JUIS

noucka wuHGOpMalUKM, pa3pabOTKH HAy4YHBIX IMPOEKTOB, BEACHUS HAYYHBIX
HUCCIIEIOBAHUM.

— TexHonoruss MHIAMBUAYyaIU3allUUd OOYYEHHS — IOMOTAET PEaTU30BBIBATh
JUYHOCTHO-OPUEHTUPOBAHHBIN MTOAXO/, YIUTHIBAsI MHANBUIYATEHBIE OCOOCHHOCTH
U OTPEOHOCTH yYalTUXCH.



— IIpoekTHas TEXHOJOTUSI — OPUEHTUPOBAHA HAa MOJEIMPOBAHNE COLIUATBHOTO
B3aMMOJICHCTBHS YYaIIUXCs C LEJIbI0 PEUIeHUs 3a/1ayH, KOTopasi ONpenesseTcs B
paMKax HpoQecCHOHaIbHON MOATOTOBKHM, BBLACTSS Ty WIM UHYIO HpPEIMETHYIO
o0JacTs.

— TexHonorus oOydeHHs B COTPYAHMYECTBE — pEAU3YET HJECI B3aHMMHOTO
oOydeHHsi, OCYIIECTBIsASI KaKk MHIWBUAYaTbHYI0, TaK M KOJUIEKTUBHYIO
OTBETCTBEHHOCTH 32 pEIICHHE yUeOHBIX 3a7a4.

— HrpoBasi TeXHOJOTHSI — MO3BOJIAET Pa3BUBATh HABBIKM PACCMOTPEHMS pslia
BO3MOYKHBIX CIIOCOOOB pelieHus: mpo0aeM, akTUBU3UPYS MBIIIJICHHE CTYACHTOB U
pacKpbIBasi TUYHOCTHBINM MOTEHIMAI KaXKI0TO y4aIlerocs.

— TexHonorus pa3BUTUS KPUTHYECKOTO MBIIUIEHUS — CIIOCOOCTBYET
(bOopMUPOBAHUIO PA3HOCTOPOHHEH JIMYHOCTH, CTIOCOOHON KPUTUYECKH OTHOCHUTHCS
K MHPOpMAIU, YMEHUIO OTOMpaTh MH(GOPMALMIO AJS PEHICHUS MOCTaBICHHOU
3a7aui.

KowmmnekcHoe ucrnosb30BaHUE B y4eOHOM TPOIECCE BCEX BHIINICHA3BAHHBIX
TEXHOJIOTMA CTHUMYJUPYIOT JIMYHOCTHYIO, WHTEIUICKTYaIbHYI0 aKTHBHOCTD,
pPa3BUBAIOT  TO3HABaTEIbHBIC  TPOIECCHI, CIIOCOOCTBYIOT  (hOPMHPOBAHHUIO
KOMITETCHIIUH, KOTOPBIMHU JOJIKEH 0071a1aTh Oy CIICIIUAIIKCT.

OcCHOBHBIC BHJIbI HHTEPAKTHUBHBIX 00Pa30BaTEIbHBIX TEXHOJIOTHIA BKJIFOYAIOT B
ceos:

— paboTa B MaJbIX Tpynmnax (KOMaHJIie) - COBMECTHAsS JeATEeIbHOCTh CTYJICHTOB
B TPYIINE MOJ] PYKOBOJICTBOM JIHJEpa, HAMpaBJIEHHAs HA pelieHue oOImen 3aaadn
myTéM TBOPYECKOTO CJIOKEHUS PE3yJbTaTOB HWHAMBUAYATHLHON pPabOThI WICHOB
KOMAaH/IBI C JEJIEHUEM ITOJJHOMOYHN U OTBETCTBEHHOCTH,

— TIPOEKTHAsT  TEXHOJOTUS - WHIWBHIyaJbHAs  WIA  KOJUICKTUBHAS
NEATEILHOCTh MO OTOOpPY, pacHpeNeCHUI0 W CUCTEMAaTH3alMk MaTepuaja 110
OTIPEICTICHHOM TeMe, B PE3yJIbTaTe KOTOPOH COCTaBIISCTCS MPOCKT;

— aHaJM3 KOHKPETHBIX CUTYaIWi - aHAJIN3 PealbHBIX MPOOJIEMHBIX CHTYaIUH,
UMEBIIIMX MECTO B COOTBETCTBYIOIIECH 007aCTH TPOQPECCHOHATLHOMN e TETHHOCTH,
Y TIOVICK BapUAHTOB JIYUIIIUX PEIICHUN;

— pa3BUTHE KPUTHYECKOTO MBIIUICHUS — OO0pa3oBaTelIbHAsl NESTEIbHOCTD,
HaIlpaBJCHHAs HA PA3BUTHE y CTYICHTOB Pa3yMHOT0, pehIeKCUBHOTO MBIIICHNUS,
CIOCOOHOTO BBIJIBUHYTH HOBBIC UJICH M YBHJICTh HOBBIC BO3MOKHOCTH.

[Toaxon pa30opa KOHKPETHBIX 33/1a4 U CUTYallUid MIUPOKO MCIOJb3YETCs Kak
IpernojiaBaresieM, TaK U CTyJICHTAMH BO BpeMsl JIEKIU, TaO0OpaTOPHBIX 3aHITHI U
aHaM3a pe3yJIbTaTOB CaMOCTOSITENIbHOM pabOThl. DTO OOYCIOBIEHO TEM, YTO MPHU
UCCJIEIOBAHUM U PEHICHUU KaXKJOM KOHKPETHOW 3a7aud MMEETCs, KaK IMpaBuio,
HECKOJIBKO METOJIOB, a 3TO TpedyeT pa3dbopa U OIEHKH IIEJION COBOKYITHOCTH
KOHKPETHBIX CUTYaIuH.



KOJINYeCTBO
Cemec Bun Hcnonb3yemble HHTEPAKTUBHbIE
HHTEPAKTHUB
TP 3aHATHSA o0pa3oBaTe/ibHbIE TEXHOJIOTHH
HBIX YaCOB
[IpakTueckue  3aHITHUS B PEKUMAX
5 JI, JIP B3aUMOJICUCTBUA «IIpenoaaBaTelib — 8
CTYAEHT» U «CTYJEHT — CTYJICHT»
Hroro 8

Ilpumeuanue: JI — nexyuu, I13 — npaxmuuecxkue sanamus/cemunapwl, JIP —
nabopamopuvie sanuamus, CPC — camocmosimenvHnas paboma cmyoenma

Tembl, 3agaHusi WM BOMPOCHI JJIi CAMOCTOSITENIbBHOM pPabOThl MpPU3BAHBI
chopMupoBaTh HABBIKM TMOMCKA HMHPOpPMALIUHU, YMEHUS CAMOCTOSTEIBHO
pacupsTh M yrayOnsTh 3HAHUS, [OJYYEHHbIE B XOJI€ JICKIMOHHBIX W
MPAKTUYECKUX 3aHSITHM.

[Togxox pa3zbopa KOHKPETHBIX CUTyalldil IIUPOKO MCHOJB3YETCA Kak
npernojiaBaresieM, Tak W CTyJAEHTaMU MpU MPOBEACHUU aHAM3a pPe3yJIbTaTOB
CaMOCTOSITENIbHOM PabOTHI.

JUis Ui ¢ OrpaHUYEHHBIMH BO3MOXKHOCTSIMH 3JI0pPOBbS IPETyCMOTpPEHA
OpraHM3aIMsl KOHCYJIbTALUN C UCTIOJIb30BAHUEM JICKTPOHHOM MOYTHI.

Jis Au1l ¢ HapyIICHUSIMH 3PEHUS:

— B IIe4aTHOM popme yBeTMUeHHBIM HIPUPTOM,

— B hopMe AIIEKTPOHHOTO JTOKYMEHTA.

Jjist a1 ¢ HApYUIEHUSIMU CITyXa:

— B Ie4aTHOM popme,

— B (hopMe IIEKTPOHHOTO JOKYMEHTA.

JIjist i ¢ HapyIIEeHUsIMUA OTIOPHO-/ABUTaTENILHOTO afapara:

— B Ie4YaTHOM popme,

— B (hopMe IIEKTPOHHOTO JOKYMEHTA.

JUis Ui ¢ OrpaHUYEHHBIMH BO3MOXKHOCTSIMH 3JI0pPOBbS IPEIyCMOTpPEHA
OpraHM3aIysl KOHCYJIbTALUN C UCTIOJIb30BAHUEM JIEKTPOHHOM MOYTHI.

JlaHHBIN TepedYeHb MOXKET OBITh KOHKPETH3UPOBAaH B 3aBUCUMOCTHU OT
KOHTHUHI'€HTa O0y4aroIuXCs.

4. OleHOYHbIE U METOAUYECKHE MATEPHAJIbI
4.1. OueHouHble CpeACTBa VISl TEKYIIEro KOHTPOJS yCHeBAeMOCTH U
MPOMEKYTOYHOMN aTTEeCTANUU

OueHouHble CpejAcTBa MpEIHA3HAYEHbl I KOHTPOJS U OLEHKH
00pa3oBaTeNbHbIX JOCTUKEHUN 00YyUYaroIMUXCs, OCBOMBIIUX MPOrpaMMy y4eOHOH
JTUCUUTUIMHBI «HA3BaHUE AUCIUILIAHBDY.

OueHouHblE  CpPEACTBA  BKJIIOYAIOT  KOHTPOJBHBIE  MaTepHUalibl IS
OPOBEICHUS TeKyllero KOHTPoJasi B (QopMe TECTOBBIX 3aJaHUN U
NMPOMEKYTOYHOI aTTecTanuu B (POpMe BOIPOCOB U 33aJJaHUM K IK3aMEHY.




OneHouHBIE CpEACTBA [JIi WHBAIMIOB W JIIl C OTPAaHUYCHHBIMH
BO3MOKHOCTSIMU  3/IOPOBbSl  BBIOMPAIOTCS € YYETOM MX MHAMBUAYaJbHBIX
NCUX0(U3NIECKUX 0COOCHHOCTEN.

— TpU HEOOXOAMMOCTH HHBAIUAAM M JIMIAM C OrPAaHUYEHHBIMU
BO3MOKHOCTSIMU  3/I0POBBSl  MPEJOCTABIACTCS JOMOJIHUTENbHOE BpeMs s
MOJITOTOBKM OTBETA Ha 3K3aMEHE;

— MOpU TPOBEICHUU TPOLEAYpPHl OLEHUBAHMS PE3YJIbTATOB OOYYEHUS
WHBAMJOB W  JHAIl C  OTPAaHUYCHHBIMA  BO3MOXKHOCTSIMH  3JI0POBBS
IPETyCMaTPUBACTCS WCIIOIH30BAHUE TEXHUYECKUX CPEICTB, HEOOXOAMMBIX UM B
CBSI3U C MX UHIUBHUIYATBHBIMUA OCOOCHHOCTSIMU;

— mpu  HEOOXOTUMOCTH Juisi  OOydJaromuxcsi ¢  OrpaHHUYCHHBIMU
BO3MOKHOCTSIMU 3JI0POBBSI U HWHBAJIHMIOB TPOIEAypa OIEHWBAHHS PE3YJIHTATOB
00y4eHHS TIO TUCITUTIIIMHE MOKET MTPOBOJIUTHCS B HECKOJIBKO JTAIlOB.

[Ipouienypa olleHHBaHUS pe3yJIbTATOB OOYYEHUS MHBAIMIOB U JIUI[ C
OTPAaHUYEHHBIMH  BO3MOXHOCTSIMH ~ 3/I0POBbSl 10  JUCUUILIMHE (MOAYJIIO)
npeaycMaTpuBaeT NpenocTaBieHue UHpopMaluu B (popMax, aJanTUPOBAHHBIX K
OTpaHUYEHUSM UX 370POBbS U BOCIIPUATHUS UH(DOPMAIUU:

JUist a1 ¢ HApyIIEeHUSIMU 3PEHUS:

— B [IleYaTHOU (popMe yBeJIMUEHHBIM HIpUPTOM,

— B (hopMe IIEKTPOHHOTO JOKYMEHTA.

JInst v1 ¢ HapyLIEHUSIMU CITyXa:

— B TleyaTHOU popme,

— B (hopMe IIEKTPOHHOTO JOKYMEHTA.

JUtst U1 ¢ HApYIIIEHUSIMUA OTIOPHO-/IBUTATEIILHOTO arapara:

— B TleyaTHOU (popme,

— B (hopMe IIEKTPOHHOTO JOKYMEHTA.

JlaHHbI TMepeYeHb MOXKET ObITh KOHKPETU3MPOBAH B 3aBUCUMOCTH OT
KOHTHUHT€HTa 00y4YaroIInXCs.

CTpyKTYypa OLIEHOYHBIX CPEICTB VISl TEKYIIeH U MPOMeKYTOYHOI

arrecTanum
Kon Hanmenosanune
Kontponupyemsie .
Ne KOHTPOJIUPYEMOU OLICHOYHOT'O CPEJICTBA
pazjeinbl (TeMbl) >
n/n * KOMIIETCHIUA Texkymmi [IpomexyTounas
TV CUUATUIAHBI
(wn ee yacTH) KOHTPOJIb aTTecTanus
HK-1 (//]-1.11IK-
1, 1J]-2.1IK-1) | Borpocsl s
NK-2 (1/J-1.1IK- | ycTHOTO
Pa3znen 1. (ML y

KoMIOHENTLL I 2, UJ]-2.1IK-2) | ompoca 1o
1 npeacTaBeHHe NK-3 (1/-1.1IK- | Teme, pa3aeny
HelPOHHBIX ceTeil 3, MJJ-2.IIK-3, | Ompoc
p HJ[-4.11K-3) JlaGopatopHas
MK-4 (//]-1.1IK- | pabota
4, UJ-2.11K-4)

Bomnpoc Ha
sKk3amMeHe 1-5




HK-1 (7/]-1.1IK-

Bomnpocs! niis

1, UJ[-2.IIK-1) | ycTHOrO
NK-2 (1/]-1.1IK- | otipoca 1o
Paznen 2. 2, MJ][-2.1IK-2) | Teme, pazneny
ApXMTEKTYypa IK-3 (1/]-1.1IK- | Onpoc f}(();l;[(:;{?%—S
HelPOHHBIX ceTel 3, U/[-2.1IK-3, |JlabopaTopHas
HJ[-4.11K-3) pabota
NK-4 (1/]-1.11K-
4, UJ[-2.11K-4)
NK-1 (1/]-1.1IK- | Bonpocsl 1jist
1, 1J[-2.IIK-1) | ycTHOrO
NK-2 (1/]-1.1IK- | otipoca 1o
ﬁz)?z[ecﬂTg;meHne 2, UJ[-2.1TK-2) | Tewme, pasneny Bomnpoc Ha
3HAHMIi HeliPOHHBIX TIK-3 (AJ1-1.TIK- | Onpoc sk3amene 9-10
ceTei 3, M]]-2.1IK-3, | JlabopaTopHas
HJ[-4.11K-3) pabota
NK-4 (1/]-1.1IK-
4, WJ-2.1IK-4)
NK-1 (7/]-1.1IK- | Bonpocsl 1jist
1, 1J[-2.IIK-1) | ycTHOrO
NK-2 (1/]-1.1IK- | otipoca 1o
Pa3znen 4. lIpoueccnl | 2, M/[-2.1IK-2) | Teme, pa3neiy
o0yueHust NK-3 (1/-1.1IK- | Onpoc Bompoc HE} 1
HelipoHHOM ceTn 3, MJ]-2.1IK-3, | JJabopaTopHas sksamene 11-13
HJ[-4.1IK-3) | pabora
NK-4 (1/]-1.1IK-
4, WJ-2.1IK-4)
NK-1 (1/-1.1IK- | Bonpocsl 1ist
1, UJ[-2.IIK-1) | ycTHOrO
gﬁ:&iﬁmﬁ NK-2 (U/]-1.1IK- | opoca 1o
MepPCenTpoH U 2, M-2.1IK-2) | Teme, paspeny Bomnpoc Ha
ﬂﬂll)leﬁmf:ﬁ K-3 (A]I-1.1IK- | Onpoc 3K3allz/I€He 14-17
AMANTHBHbII 3, UJ[-2.1IK-3, | JlabopaTopHas
HJ-4.11K-3) pabora
puabTp TIK-4 (/1-1.TTK-
4, UJ[-2.11K-4)
NK-1 (1/-1.1IK- | Bonpocsl 1ist
1, UJ[-2.IIK-1) | ycTHOrO
NK-2 (1/]-1.1IK- | otipoca 1o
Paznen 6. Metoabl Higi}j;fﬁi_ ge;;e(,)fasz[eny Bompoc Ha
ONTUMHU3ANUN 3, MJI-2.TTK-3, | JaGopatopHas sk3aMeHe 18—-19
HJ[-4.1IK-3) pabora
NK-4 (1/]-1.11K-

4, NJ1-2.1TK-4)




HK-1 (1/]-1.1IK- | Bonpocsl 1jist
1, UJ[-2.IIK-1) | ycTHOrO
NK-2 (1/]-1.1IK- | otipoca 1o
Pa3znen 7. 2, MJ][-2.1IK-2) | Teme, pazneny
7 | MHOroca0iHbI} NK-3 (//]-1.1IK- | Onpoc Bompoc Hzo 5
MepcenTpoH 3, U/[-2.1IK-3, |JlabopaTopHas dk3amene 20-25
HJ[-4.11K-3) pabota
NK-4 (1/]-1.11K-
4, UJ[-2.11K-4)

IToxka3zaresin, KpUTEPHUHU U IIKAJIA OLEHKU CPOPMUPOBAHHBIX
KOMIIeTeHI M

CooTBeTCTBUE  NOPOTOBOMY  YVPOBHK)  OCBOCHHMS  KOMIIETECHIIMM
IUTAaHUPYEMBIM pe3yJibTaTaM OOY4YeHUsI U KPUTEPHUSM HX OLICHMBaHUs (OLICHKA:
YIOBJIETBOPHUTEJIBHO /32YTEHO):

IIK-1 CnocobGeHn aeMOHCTPUPOBATHL 0a30Bble 3HAHUS MaTEeMATHYECKHX
u(1Jn) €CTEeCTBeHHBIX HaYK, NMPOrpaMMHpPOBaHNSA "
UHGPOPMALMOHHBIX TEXHOJIOT Uil

H/I-1.IIK-1 Hmeem npaxmuueckuii Onvlm HAYYHO-UCCIE008AMENbCKOU

deamenpbHOCMU € 001acmu RnOCMPOEHUs MAMEMAMUYECKUX
Modoeneil, RPOPaAMMUpPOBaAHUs U UHPOPMAUUOHHBIX MEXHOI0ZUTL
3HaAmMb. Hncmpymenmuol u memoowt npoekmupoganus u ouzatina HC
Bozmoorcnocmu HC
Teopus Heupouublx cemeul
Ocnosvl npoepammuposarnus HC
Memoovr  ananuza  u  0000WeHuUs  OmeyecmeeHHO20 U
MedACOYHapoOHo20 onvima 6 obiacmu ucciredosanuti HC
Memoobl nposedenusi IKCnepumenmos u HaboeHull, 0600wenus u
obpabomxku ungopmayuu

ymembw: Hcnonvzoeams cywecmeyiowjue munosvle peuleHus U wabionsl

NPOEKMUPOBAHUS NPOSPAMMHO20 0OecneyeHuUs

Ipumenamo memoovl ananuza HayyHO-MexXHUYecKou UuHgpopmayuu
enadems.  AHanu3 803MONCHOCMEN peanu3ayuu mpedosanull K npocpammHOMY

obecneyeHuo

Oyenka 6pemeHu U mMpyOOeMKOCMU pearu3ayuu mpebdosaHull K

NPOCPAMMHOMY 0becneyeHuro

IIpoexmuposanue cmpyxmyp HC

Coop, obpabomka, auanuz u  0000WeHUe  Pe3yIbMAMO8

aKCnepumMeHmos u uccieoosanuu 6 oonacmu HC

lloocomoska  npeonoosxcenuti 01 COCMABNeHUsT  NIAHO8 U

MEmOOU4eCcKUx  Npocpamm  UCCIe008aHUuti U  paspabomox,

NPAKMU4eCKUX peKoOMeHOayuti N0 UCNOJIHEHUIO UX Pe3YIbmamos

esamenvrnocmy, HanpasienHas Ha peuieHue 3a0ay aHaIUMU4ecKo2o




xapaxkmepa, npeononazaruux 8blo0p U MHO2000paszue aKmyaibHbIX
cnoco606 peutenus 3a0a4

- YMmeeT HaxoauTh, (OPMYJIMPOBATh U PEIIaTh CTaHJAPTHHIC 3aa4d B
2.11K-1 KOHKPETHOM POOJIeMHOM 001aCTH
3HaMb! Hucmpymenmot u memoowt npoekmupoganus u ousatina HC

Teopus Heupouublx cemeul
Ocnoswl npoepammuposarnus HC
Memoowvl nposedenusi 3xcnepumenmos u HadooeHull, 000o0ueHus u
0bpabomku ungopmayuu
ymembw: Buvipabamuieams eapuanmul peanuzayuu mpe6o68aHul
Ipumenamo memoowvl anaiuza HAyyHO-MeXHUYecKou UHgpopmayuu
enadems. AHanu3 803MOMCHOCMEU peanusayuu mpedo8aHul K NpocpamMMHOMY
obecneyeHuo
IIpoexmuposanue cmpyxmyp HC
Coop, obpabomka, ananuz u  0000wWeHUe  pe3VILMAMO8
9KCNEePUMEHMO8 U UCCIe008aHUli 8 coomeemcmeyiowel obracmu
3HaHUU
lloocomoska  npeonodcenuti 051 COCMAGNEHUs. — NAAHO8 U
MEmMOOUYeCKUx  NpoSPaMM  UCCIe008aHUll U pa3pabomok,
NPAKMUYEeCKUX PeKOMEHOAYULi N0 UCNOJIHEHUIO UX Pe3)IbmMAamos
HesamenvHocmyb, HanpasienHas HA peuwieHue 3a0ad AHAIUMUYECKO20
xapaxkmepa, npeonona2arowux 8vl00p U MHO2000paszue aKmyaibHbIX
Ccnoco608 peuieHus 3a0a4
IIK-2  CnocoleH ompenejsiTb CTPYKTYPY HPOrpaMMHOroO odecrnedyeHus,
METO/JIbI M CPeJACTBA €ro MPOeKTHPOBAHUA HA OCHOBe TpPeOOBaHMIi ¢
Y4eToM CyIIeCTBYIOIIMX OrPaHNYeHUit
HJI-1.1IIK-2 Pa3padbamvieaem KOHUEnUU) U apXumexmypy npoPaMMHOU
cucmemsl, ee (QYHKUUOHAbHBIE GO3MONCHOCHU U JIOZUKY
paoomul, Oenaem  GbIOOP CPEOCME  NPOEKMUPOBAHUA U
peanuzayuu Ha OCHOGe MPeOOBAHUIL C YUEemOM CYULeCmEyIouux
02paHu4eHul
3HamMy: Memooonocuu u mexHonro2uu NPOEKMUPOBAHUS U UCHOTLIOBAHUS.
HEeUpPOHHbIX cemell
Ipunyuner nocmpoenusi apxumexmypuvl HpOCPAMMHO20 0becneyeHus
U BUObL APXUMEKMYPbl NPOCPAMMHO20 00ecneyeHuUs
Memoowvl u cpedcmea npoekmupo8anusi NPOSPAMMHO20 0becneyeHusl
Memoowst u cpedcmea nAaHUPOBAHUSL U OP2AHUZAYUU UCCTIe008AHULL U
paspabomok
ymembw: Buipabamuieams eapuanmul peanuzayuu mpeb6o8aHuil
IIposooums oyenky u 0b60cHo8aHUEe PEKOMEHOYEMbIX peUuleHUll
Ilpumensmo memoowvl u cpeocmea NPOEKMUPOBAHUS NPOSPAMMHOZO
obecneuenus, CmpyKmyp OAHHbIX, HEUPOHHLIX cemell, NPOSPAMMHBIX
unmepeticos
enademv:  Paspabomka,  uzMeHeHue U  CO21ACO8AHUE  APXUMEKM)YDbl
NPOCPAMMHO20  0DecnedeHuss ¢ CUCMEMHbLIM — AHATUMUKOM U



aApXUmMeKmopoMm npocpammHo20 obecnedenus

Heamenvnocmov, HanpaeienHas Ha peuilerue 3a0a4 AHATUMUYECKO20
xapaxkmepa, npeononazaruux 8blo0p U MHO2000paszue aKmyaibHbIX
cnoco6o6 peutenus 3a0a4

HJ[-2.IIK-2 Cnocoben ucnonv3zosams 3HAHUA O 0aA308bIX HNPUHUUNAX

3HAMmMbs.!

ymemn:

gnaoemsn.

IT1K-3

op2anu3ayuu U 0CHOBHBIX Imanax npoekmuposanus HC
Ipunyuner nocmpoenus apxumexmypuvl RPOSPAMMHO20 0becneyeHus
U BUObL APXUMEKMYPbI NPOCPAMMHO20 00ecneyeHuUs
Memoowst u cpedcmea npoekmuposanusi NPOSPAMMHO20 0becneyets
Memoowt u cpedcmea npoexmuposanusi RPOSPAMMHbBIX UHMepPpeticos
Huempymenmor u memoowt npoekmupoganus u ousatina HC
Huempymenmol u memooul eepugpuxayuy cmpykmypbl npocpammHO20
Kooa
Lenu u 3a0aqu npo8OOUMBIX UCCIEO08AHUL U PA3PAOOMOK
Memoowst u cpedcmea nAAGHUPOBAHUSL U OPeAHUZAYUU UCCTIe008AHULL U
pazpabomox
IIposooumys oyenxy u 060cHo8aHUE PEKOMEHOYEMbIX PeLleHUll
Hcnonvsosams cywecmeyiowjue munosvie peuieHuss U wabionsl
NPOEKMUPOBAHUSL NPOSPAMMHO20 0OecneyeHUs
Ipumensamo memoovl u cpeocmsea npoeKmupo8anus NPocPamMmHO20
obecneueHusi, cmpyKkmyp OAHHbIX, HEUPOHHLIX cemell, NPOSPAMMHbBIX
unmepgeticos
Oyenka 6pemeHu U MpPYOOEMKOCMU peanu3ayuu mpedosaHull K
NPOCPAMMHOMY 00eCneyeHuro
Cocnacosanue mpebosanuii. K HPOSPAMMHOMY 0becnedeHulo ¢
3aUHMEPECcOBAHHBIMU CIMOPOHAMU
IIpoexmuposanue npocpammHulx unmepgeticos
Paspabomxa cmpyxmypet npoepammuozo kooa HC
Hesamenvnocmo, HanpagienHas Ha peuilerue 3a0a4 AHATUMUYECKO2O
xapaxkmepa, npeononazaruux 8blo0p U MHO2000paszue aKmyaibHbIX
cnoco6o6 peutenus 3a0a4
Cnocoben NPUMEHATH COBpeMeHHbIEe UH(OPMALIMOHHbIE
TeXHOJOTUH MPHU MPOEKTHPOBAHUH, PeaTH3aLUH, OlleHKE KauyecTBa U
aHa;M3a J(P(PEeKTUBHOCTH MaTeMaTHYeCKMX MoJeded H(Waun)
NMPOrpaMMHOIr0 o0ecmedeHHsl JIsi pelleHHs 3a7a4d B Pa3JIMYHBIX
NnpeAMeTHBIX 00J1aCTAX

H/I-1.IIK-3 Hcnonv3yem  cospemeHnHble  pewieHus U MexXHO102uu

3Hambv.

NPOEKMUPOBAHUA NPU PA3PAOOMKE NPOZPAMMHO20 00ecneyeHus
Boszmooicnocmu  cospemennvix U nepcnekmueHvix  Cpeocme
Paspabomku NpoSPAMMHbBIX NPOOYKMO8, MEeXHUYECKUX CPeoCms
Memooonocuu  pazpabomku  npocpaMMHO20 — obecneyeHus U
MEXHONI02UU NPOZPAMMUPOBAHUS
lpunyunsvr nocmpoenusi apxumexkmypuvl npOPAMMHO20 0becneyeHus.
U 8UObI APXUMEKMY Dbl NPOCPAMMHO20 0Decnedetus
Memoowl u cpedcmea npoexmupo8anusi NPOSPAMMHbBIX UHMePelicos



ymembw:

gnaoemsn.

HJT-2.TTK-3

3Hambv.

ymembw:

81aoemn.

A3viKu npoepammupoeanus u pabomvl ¢ HeUPOHHLIMU CeMAMU
Hncmpymenmol u memoowt npoekmupoganus u ouzatina HC

Cospementvie 00bEeKMHO-0OPUCHMUPOBAHHbBLE A3bIKU
NPOCPAMMUPOBAHUS

Cospemenmvie cmpyKkmypHbvie 361K NPOSPAMMUPOBAHUSL

Memooewl aHanusza u 0000w enus omeyecmeeHH020 u

MeNCOYHApOOHo20 — onblma &  coomeemcmeyruel  odracmu
uccneo0o8anuil
Buipabamuieams sapuanmul peanuzayuu mpeb6oaHuil
Koouposamys na azvikax npocpammuposanus
Bepuguyuposamv cmpykmypy npoepammnoco kooa
Paspabomra,  uzmenenue u  coenacoeaHue  apxXumexmypbvi
NPOCPAMMHO20  0OecneyeHusi ¢ CUCMEeMHbIM — AHATUMUKOM U
aApXUMmMeKmopomM nPocpPamMmHO20 0becnedenus
lIpoexmuposanue npocpammuvix uHmepgeticos
Paspabomka cmpykmypwi npoepammuoco kooa HC
Bepugurayus cmpykmypsi npoepammnozo kooa HC omnocumenbHo
apxumexmypol HC u mpebosanuti 3axkazuuxa k HC
Yempanenue obnapysicennvix necoomseemcmeutl
Hcnonvzyem coépemenHble A3bIKU u cucmemol
nPOZPAMMUD0BANUS, mexHnoo2uu npoeKmuposanus
nPOZPAMMHO20 0Decneuenus
Boszmooicnocmu  cospemennvix U nepcnekmueHvix  cpeocme
paspabomku nPOSPAMMHBIX HPOOYKMO8, MEXHUUECKUX CPeOCm8
Memoodonocuu  paspabomku  npocpamMmHo2o  obecneuenus U
MexXHOI02Ul NPOSPAMMUPOBAHUSL
lpunyunsvr nocmpoenusi apxumexkmypuvl npOPAMMHO20 0becneyeHus.
U 8UOBI APXUMEKMY Dbl NPOCPAMMHO20 0DecnedeHus
Memoowl u cpedcmea npoekmupo8anusi NPOSPAMMHbBIX UHMePelicos
A3bIKU npocpammuposanus u pabomsl ¢ HeUPOHHLIMU CemAMU
Hncmpymenmol u memoowt npoekmupoganus u ouzatina HC

Cospemennvie 00beKMHO-0PUEHMUPOBAHHbBIE A3bIKU
NPOCPAMMUPOBAHUS

Cogpemennvie cmpyKkmyphbie A3blKU NPOCPaAMMUPOSAHUSL

Memoowt  ananuza u  0000wWenus  ome4yecmeeHHo20 U

MeNCOVHAPOOHO20 — onblma 8  coomeemcmeyruel  ooracmu
UCc1e008aHUll

Buipabameieamo eapuanmul peanuszayuu mpebosanuil

Koouposamv na azvikax npoepammuposanus

Bepuguyuposams cmpykmypy npocpammnozo Kood

Paspabomxa,  usmenenue u  coenacosamue - aAPXUMEKMypvl
NPOSPAMMHO20  obecnedeHuss ¢ CUCMEMHbIM — AHATUMUKOM U
ApXUMeKmopom nPpocpamMmHo20 0oecnedens

IIpoekxmuposarnue npoepammmvix uHmepghericos

Bepugurayus cmpykmypor npoepammnoco xkooa HC omnocumenbHo



H/[-4.TIK-3 Hcnonvzyem munogvie Memoobl KOHmMPOis, OUEeHKU U 00ecneuenus
Kauecmea npoZpammHo20 00eCneyeHus npu peuwieHuu 3a0a4 6

3HAMmMbs.

ymemn:

81a0emn.

apxumexmypol HC u mpebosanuii 3axazyuxa xk HC
Yempanenue obnapyscennvix necoomseemcmeutl

PAa3nuUHbIX RPEOMEMHBIX 001aCMAX
Bosmooichocmu  co8pemMeHHbIX U NePCHeKMUBHbIX — CPeoCcms
Paspabomxu NPOSPAMMHbBIX NPOOYKMO8, MEeXHUUEeCKUX cCpedcma
Memoodonocuu  paspabomku  npoepammHoz20  obecneueHus U
MeXHON02UU NPOCPAMMUPOBAHUS
Ipunyuner nocmpoenus: apxumexmypuvl HPOCPAMMHO20 0OecneyeHus u
8UObL APXUMEKMYPbL NPOSPAMMHO20 0becnedensl
Huempymenmol u memoowt eepughuxayuu cmpykmypbl npocpammHO20
Kooa
Memoovl nposedenus dKcnepumMenmos u Haoba0eHUll, 0600ueHUs u
obpabomxku ungopmayuu
Koouposamv na szvikax npoepammuposanus
Bepughuyuposamv cmpyxmypy npoepammuo2o Kooa
Ipumensamo memoovl aHAIU3A HAYYHO-MEXHUYECKOU UHDOpMayuu
Paspabomra,  usmenenue u  coenacoganue - apxXumexkmypol
NPOCPAMMHO20 — Obecnedenuss ¢ CUCMEMHbLIM — AHATUMUKOM U
aApxXumeKmopoMm npocpammHo20 obecnedenus
Bepugurxayus cmpykmypor npoepammnozo kooa HC ommnocumenvro
apxumexmypol HC u mpebosanuii 3axazyuxa x HC
Coop,  obpabomka,  aumamu3z u  0000WeHUe  NepPedo8oco
0mMeyecmeeHH020 U MeNCOYHAPOOHO20 ONbIMA 68 COOMBEnCmaEyIoulel
obaacmu ucciedosanul
Coop, obpabomka, ananuz u  0000wWeHUe  pe3VILMAMO8
IKCNEPUMEHMO8 U UCCIe008aHULL 68 Ccoomeemcmaylowel o0oaacmu
3HAHUU

IIK-4 Cnoco0eH HCHOJb30BATH 3HAHUS COBPEMEHHBIX MPOrPAMMHBIX
CpPeACTB, TEHIACHUUH Pa3BUTUH PYHKIMHA U APXUTEKTYP MP0OJIeMHO-
OPHEHTHPOBAHHBIX MPOrPAMMHBIX CHCTEM M KOMILUIEKCOB B
npo¢ecCHOHATBLHOMN AeATEIbHOCTH

HJI-1.1TK-4

3HAMmMbs.

IIposooum  knaccugpuxkayurwo u  ocywiecmeniem  6blOOp
COBPEMEHHBIX  UHCHMPYMEHMATbHBIX  CPEOCmE  pa3padomku
HPUKIAOHO020 NPOZPAMMHOZ0 OOecneveHus GblYUCTUMETIbHBIX
cpeocme u cucmem paziudHo20 YHKYUOHATbHO20 HAZHAYEHUS, C
yuemom meHOeHYUl pa3zeumus @QYHKYUil u apxumexkmyp 6
COOMEEMCmMEYIOuUX NPOOIEMHO-OPUECHMUPOCAHHBIX CUCHEM U
KOMNJ1eKCco6

Boszmoorcnocmu COBPEMEHHbLX u nepcnekKmueHsvlx Cp@@CWZG

ymemn:

Paspabomku NpoSPaAMMHbBIX NPOOYKMO8, MEeXHUYECKUX CPeoCms
Cospemennvie cmpyKmypHbvie s3blKU NPOSPaAMMUPOBAHUSL
1Iposooums ananusz ucnonnenuss mpeoosanuil

Buvipabamwieams sapuanmul peanuzayuu mpebo6aHuti



IIposooums oyenky u 060cHo8aHUe PEKOMEHOYEeMbIX PeUleHUl
eénademsv:  Cbop,  obpabomka,  anamuz U  0000WeHUe  NepPedo8oco

OMeyeCcmBeHH020 U MeHCOYHAPOOHO20 ONblMa 8 COOMEenmcmayoujell

obiacmu ucciedo08anull

Breopenue  pesynrbmamog  ucciedosanuii. U - paspabomox

COOMBEMCMBUU C YCMAHOBIEHHIMU NOJIHOMOYUAMU

HJ[-2.1IK-4  Peanuzyem npuemul padomuwl c COBPEMEHHBIMU
UHCMPYMEHMATbHLIMU cpeocmeamu, noooepHcusaruUMU
co3oanue nPOZPAMMHbBIX npoOIEMHO-0PUESHMUPOBAHHBIX
npPoOyKmoe

3HaMb: Bosmooicnocmu  coépemenmbix U NepCneKmuHviX  Cpeocme

paspabomku nPOSPAMMHBIX HPOOYKMO8, MEXHUUECKUX CPeOCm8

Cospemennvie cmpyKmyphbie A3bIKU NPOCPaAMMUPOSAHUsL
enademnv:  YcmpaneHue 0OHAPYHCEHHBIX HECOOMBEMCMBULL

Buedpenue  pesynomamog  uccieoosamui U - pazpabomokx

coOOmeemcmeun ¢ YCmaHo81eHHbIMU NOTHOMOYUAMU

CooTBercTBHE 0230BOMY VPOBHIO OCBOCHMS KOMIETCHUUHN IUIAHUPYEMBIM
pesyipraTaM OOydeHUsT U KpPUTEpUSIM HUX OLICHMBaHMUS (OLEHKA: XOPOILIOo
/3a4TEeHO):

IIK-1 Cnocob0eH AeMOHCTPHPOBAaTH 0a30Bble 3HAHMS MaTeMATHYECKHX
u(1Jn) €CTEeCTBEeHHbIX HaYK, NPOrpaMMHUpOBaHNSA U
UHGPOPMALMOHHBIX TEXHOJIOT Uil

H/I-1.IIK- Hmeem npaxmuueckuii Onvlm HAYYHO-UCCIE008AMENbCKOU

1 deamenvHOCMU 6 o00aacmu NOCHMPOEHUA MAMeEeMAMUYECKUX
Modeneil, npOZPAMMUPOBAHUS U UHPOPMAUUOHHBIX MEXHON0ZUTL
sHamv:  Hucmpymenmol u memoowl npoekmuposanus u ousauna UC

Boszmoorcnocmu UC
Teopus 6a3 0anHblx
OcHo8bl nPocPaAMMUPOBAHUSL

Memoowt  amanuza u  0000wWeHUST ~ OMEUECMBEHHO20 U
MENCOVHAPOOHO20 — onblma 6  coomeéemcmeayruell  obracmu
ucciedo8anul

Memoobl npogedenusi IKChepumMenmos u Haobadenut, 0060owenus u
0bpabomku ungopmayuu
ymemys:  Hcnonvzoeamsv cywecmgyowjue munogvle peuieHus U uaoioHbl
NPOEKMUPOBAHUS NPOSPAMMHO20 0OecneyeHuUs
Ipumenamo memoovl ananuza HayyHO-MexXHUYecKou UuHgpopmayuu
enadems. Ananuz 603MoNCHOCHeEU peanu3ayuu mpebosaHull K npocpamMmHOMY
obecneyenuo
Oyenxa 6pemeHu U MPYOOEMKOCMU peaiu3ayuu mpedosaHull K
NPOSPAMMHOMY 0OeCneyeHUro
IIpoexmupoganue cmpykmyp OaHHbIX
Coop, obpabomka, auanuz U  0000WeHUe — Pe3yIbMAMO8
9KCNEPUMEHMO8 U UCCIeO08AHUll 8 coomeemcmeyiouelt 0oaacmu



HJT-2.1TK-1

3Hambv.

ymemn:

81a0emn.

ITK-2

3HAHUU

lloocomoska  npeonosxcenuti 011 COCMABNEHUsT  NIAHO8 U
MemMOOUYeCKUX  NpocPaMMm  UCCe008aHull U paspabomox,
APAKMUYECKUX PEKOMEHOAYUL NO UCHOTHEHUIO UX Pe3YTbmamos
Heamenvnocmov, HanpagnenHas HA peuleHue 3a0a4 AHATUMUYECKO2O
xapaxkmepa, npeononazaruux 8blo0p U MHO2000paszue aKmyaibHbIX
cnoco606 peutenus 3a0a4

3a0auu 6 KOHKpEemHol npood1emMHuoll oonacmu

Hncmpymenmol u memoowt npoekmupoganusi u ouzaiina UC

Teopus 6a3 oanubix

OcHosbl npocpammuposanus

Memoowvl nposedenusi 3xcnepumenmos u HabIo0eHull, 0000weHus u
obpabomxku ungopmayuu

Buvipabamwvieame sapuanmul peanuzayuu mpebo6aHuti

Ipumensimo memoOsl ananu3a HaAy4HO-MeXHU4eCKol UuHgopmayuu

Ananuz 6o3modxcHocmeti peanuzayuu mpeoosaHull K npocpammHoM)
obecneyenuo

lIpoexmuposanue cmpykmyp OanHvIX

Coop, obpabomka, anamz u  0000wWeHUe  pe3yILMAMO8
IKCNEPUMEHMO8 U UCCNe008aHull 6 coomeemcmeylouel obaacmu
3HAHUU

lloocomoska  npednodcenuti 0151  COCMAGNIEHUs  NIAAHO8 U
MEMOOUYeCKUx  Npocpamm  UCCIe008aHUuti U pa3spabomok,
APAKMUYECKUX PEKOMEHOAYULi N0 UCHOTHEHUIO UX Pe3Ylbmamos
Jlesmenvnocmsb, HanpasienHas Ha peuwieHue 3a0a4 AHATUMUYECKO20
xapakmepa, npeonoaazarowmux 6blo0p U MHO2000paszue axKmyaabHbIX
cnoco606 peutenus 3a0a4
Cnocoden omnpeaejsitb CTPYKTYPY HNPOrpPpaMMHOIO o0ecneveHus,
METO/IbI M CPeCTBA ero NPOeKTHPOBAHUS HA OCHOBE TPeOOBAHMIA C
Y4eTOM CyIIeCTBYIOIINX OrPaHUYeHH

Ymeem mnaxooums, dhopmynuposamv u pewamsv cmanoapmmnvie

HJI-1.1TK-2

Paspabamovieaem Konuenuyuio u apxumexmypy npopammHou
cucmemol, ee (QYHKUUOHAbHBIE GO3MONCHOCHU U JIOZUKY
pabomel, Oenaem  6bIOOpP CPEOCME  NPOEKMUPOBAHUA U
peanuzauyuu Ha 0CHOGe MPEePOGAHUIL C YUEMOM CYULeCHEYIOUUX
0ZpaHu4eHul

3Hame:  Memoodonocuu u mexHor02uu NPOEKMUPOBAHUsL U UCHOIb308AHUS 0A3
OaHHbBIX
Ipunyuner nocmpoenusi apxumexmypuvl HpOCPAMMHO20 0becneyeHus
U 8UObL APXUMEKMYPbl NPOSPAMMHO20 0becnedeHus
Memoowst u cpedcmea npoexmuposanus NPOSPAMMHO20 0becneyets
Memoost u cpedcmea nAAGHUPOBAHUSL U OPLAHUZAYUU UCCTIe008AHULL U
pazpabomox

ymems:  Buipabamwvisamo eapuanmer peanuzayuu mpe6oaHull
IIposooums oyenxy u 060cHo8aHUE PEKOMEHOYEMBIX PeLleHUlL



81ao0emn.

Ipumenamo memoowvl u cpedcmsea npoeKmupo8anus NPocPamMMHO20
obecneyenus, CmMpyKmyp OAaHHbLX, 043 OAHHbIX, NPOCPAMMHbIX
unmepeticos

Paspabomka,  uzmeneHue U CoenaACO8AHUE  APXUMEKMYPbI
NPOCPAMMHO20 — 0OecneyeHusi ¢ CUCMEeMHbIM — AHATUMUKOM U
aApxXumexmopom npocpammHo20 obecnedenus

Heamenvnocmo, HanpagienHas HA peuleHue 3a0a4 AHATUMUYECKO2O
xapaxkmepa, npeononazaruux 8blo0p U MHO2000paszue aKmyaibHbIX
Ccnoco608 peuieHus 3a0a4

H/T-2.IIK-2 Cnocoben wucnonvzoeamb 3HAHUA O 0a306bIX HNPUHUUNAX

3Hambv.

ymembw:

81a0emn.

IIK-3

Op2aHU3AUUU U OCHOBGHBIX Imanax npoekmuposanus UC
Ipunyuner nocmpoenusi apxumexmypuvl HpOCPAMMHO20 0becneyeHus
U BUObL APXUMEKMYPbI NPOCPAMMHO20 00ecneyeHuUs
Memoowst u cpedcmea npoexmuposanus NPOSPAMMHO20 0becneyets
Memoowst u cpedcmea npoexmuposanus NPOSPAMMHBIX UHMepPheticos
Hucmpymenmot u memoost npoekmupogarnus u ousatina UC
Hucmpymenmol u memooul sepugpuxayuy Cmpykmypvbi npocpammHO20
Ko0a
Lenu u 3a0auu npo8oOUMbBIX UCCIEO08AHULL U PA3PAOOMOK
Memoowst u cpedcmea nAAGHUPOBAHUSL U OPeAHUZAYUU UCCTIe008AHULL U
paspabomok
IIposooums oyenxy u 060cHo8aHue peKkoMeHOyeMblX peuleHull
Hcnonvzoeams cywecmeyiowjue munosvie peuieHusi U wabiomsl
NPOEKMUPOBAHUS NPOSPAMMHO20 0OecneyeHuUs
Ipumenamo memoovl u cpedcmsea npoeKmupo8anus NPocPamMMHO20
obecneuenusi, cmpykmyp OAHHbIX, 043 OAHHbLIX, NPOSPAMMHbBIX
unmepeticos
Oyenxa 6pemeHu U mMpPYyOOeMKOCMU pearu3ayuu mpedosaHull K
NPOSPAMMHOMY 0OeCneyeHUro
Coenacosanue mpebosanuili. K NPOSPAMMHOMY 0becnedeHuro ¢
3AUHMEPECOBAHHBIMU CIMOPOHAMU
IIpoexmupoeganue npocpammHulx unmepgericos
Paspabomxa cmpyxmypor npoepammnozo kooa UC
Heamenvnocms, HanpaenenHas Ha peuieHue 3a0ay AHATUMUYECKO20
xapaxkmepa, npeononazaruux 8blo0p U MHO2000paszue aKmyaibHbIX
Ccnoco608 peuieHus 3a0a4

Cnocoden NPUMEHSATH COBpPeMeHHbIEe HH(OpPMALMOHHBbIE
TeXHOJIOTUH NPH NMPOEKTHPOBAHUH, PeaTu3aluu, oOlleHKe KayecTBa
u a”Haau3a JI(PGeKTUBHOCTH MaTeMaTHYeCKMX Mojaeedl u(uiu)
MPOrpaMMHOr0 olecrevyeHusi JJsl pellieHHs 3a7a4 B Pa3jJHMYHbBIX
NnpeAMeTHBIX 00J1aCTAX

HJI-1.IIK-3 Hcnonv3yem  coépemeHHble  peuwleHuss U MEXHOJ102UU

3HAMmMbsb.!

nPoOeKmMuposanus npu papadomke nPoZPamMmHozo odecneyenus
Bosmooxcnocmu  cospemeHHbIX U NepCHeKmMUBHbIX — CpPeoCcme
Paspabomku NpocPaAMMHbBIX NPOOYKMO8, MEeXHUYECKUX CPeoCms



ymemn:

81a0emn.

Memoodonocuu  paspabomku  npocpamMmHo2o  obecneueHus U
MEXHONI02UU NPOZPAMMUPOBAHUS

lpunyunsvr nocmpoenusi apxumexkmypuvl NpOCPAMMHO20 0becneyeHus.
U 8UOBI APXUMEKMY Dbl NPOSPAMMHO20 0DecnedeHus

Memoowl u cpedcmea npoekmupo8anusi NPOCPAMMHbBIX UHMePelicos
A3biKu npocpammuposanus u pabomol ¢ 6a3amu OAHHbIX
Hncmpymenmol u memoowst npoekmupoganus u ouzatina UC

Cospemennvie 00beKMHO-0PUEHMUPOBAHHBIE A3bIKU
NPOCPAMMUPOBAHUS

Cospemennvie cmpyKmypHbie A3b1KU NPOCPaAMMUPOEAHUSL

Memoowt  ananuza u  0000WeHus  omeyecmeeHHo20 U

MeNCOYHAPOOHO20  Oonblma 6  coomeemcmeyoueli  obracmu
uccneo0osanuil

Buvipabamwieams sapuanmul peanuzayuu mpebo6aHuti

Koouposamys na azwikax npoepammuposanus

Bepuguyuposams cmpyxkmypy npoecpammnozo Kooa

Paspabomka,  usmenenue u  coenacogamue - aApXUMeKmMypwvl
NPOCPAMMHO20  0DecnedeHuss ¢ CUCMEMHbLIM — AHATUMUKOM U
aApXUmMeKmopomM nPocpamMmHO20 0becnedenus

lIpoexmupoeanue npocpammuvix uHmepgeticos

Paspabomxa cmpyxmypuol npoepammnozo kooa UC

Bepugurxayus cmpyxmypol npoepammuoco xoda UIC omnocumenvho
apxumexmypol UC u mpebosanuii 3axazyuxa k 1C

Ycempanenue obnapysicennvix Hecoomeemcmesuil

H/T-2.IIK-3  Hcnoas3yem cospemeHHble A3bIKU u cucmemuwl

3HAMmMbsb.!

ymemn:

nPOZPAMMUDOBAHUSL, mexnoozuu NPOEKMUpOBaHus
nPOZPAMMHO20 0DecneueHus
Bosmooicnocmu  cospemMeHnbix U NepPCnekKmueHblX  Cpeocme
Pa3pabomKu npoSPAMMHbBIX RPOOYKMO8, MEeXHUYECKUX CPeOCms
Memooonocuu  pazpabomku  npocpammHoco  obecneyeHus U
MexXHOI02UlU NPOSPAMMUPOBAHUSL
Ipunyunsvt nocmpoenusi apxumexkmypovl NpOCPAMMHO20 0becneyeHUs.
U 8UObL APXUMEKMYPbL NPOSPAMMHO20 0Decnederus
Memoovl u cpedcmea npoexmupo8anusi NPOSPAMMHBIX UHMePelicos
A3biku npoepammuposanus u pabomol ¢ 6A3amu OAHHbIX
Hncmpymenmol u memoowt npoekmupoganus u ouzatina M1C
Cospemennbie 00beKMHO-0PUEHMUPOBAHHbLE A3bIKU
nPOCPAMMUPOBAHUS
Cospemennvie cmpyKmypHbie 3blKu NPOSPAMMUPOBAHUSL
Memooewl aHanuza u 0b600Owenus ome4yecmeeHH020 u
MENCOVHAPOOHO20 — onblma 6  coomeéemcmeayruell  obracmu
uccie006aHuULl
Buvipabamvieams sapuanmul peanuzayuu mpeboaruil
Koouposamv na sizvikax npoepammuposanus
Bepuguyuposams cmpykmypy npocpammuozo Kood



gnaoemsn.

Paspabomxa,  uzmenenue u  coenacoeaHue  apxXumexkmypbvi
NPOCPAMMHO20 — 0DecnedeHuss ¢ CUCMEMHbLIM — AHATUMUKOM U
aApXUmMeKmopomM nPocpamMmHO20 0becnedenus

lIpoexmupoeanue npocpammuvix uHmepgheticos

Bepuguxayus cmpykmypwi npoepammnozo xkooa MC omHocumenbHo
apxumexmypol UC u mpebosanuti 3akazuuxa k UC

Yempanenue obnapyocennvix Hecoomeemcmautl

H/-4.1IK-3  Hcnoav3yem munoevle Memoovl KOHMpPOJisa, OUEeHKU U obecheuenus

3Hambv.

ymembw:

gnaoemsn.

ITK-4

Kauecmea npoZpamMmMHO20 o00ecneueHuss npu peuleHuu 3a0ay
PA3TUYHBIX NPEOMEMHBIX 001ACMAX
Bosmooicnocmu  coépemenmbix U nepcneKmuHviX  Cpeocme
paspabomku nPOSPAMMHBIX HPOOYKMO8, MEXHUUECKUX CPeOCm8
Memooonocuu  paspabomxu  npoepammHo2o  obecneyeHus U
MexXHOI02Ul NPOSPAMMUPOBAHUSL
lpunyunsl nocmpoenus apxumexmypvbl HPOSPAMMHO20 0OecnedeHus: u
8UObL APXUMEKMYPbL NPOSPAMMHO20 0becneyeHus
Hncmpymenmol u memoowt eepugukayuy cmpyKmypvl npocpammHo20
Kooa
Memoovl nposedenus dKCnepumMeHmos u HabarvdeHul, 0o60oueHus u
obpabomxku ungopmayuu
Koouposamvs na azvikax npocpammuposanus
Bepuguyuposamv cmpykmypy npoepammnozo kooa
Ipumenams memoowvl ananuza HayyHO-MexXHUYecKou UHgpopmayuu
Paspabomra,  uzmenenue u  coenacoganue - apxumexkmypbol
NPOCPAMMHO20 — Obecnedenuss ¢ CUCMEMHbLIM — AHATUMUKOM U
aApxXumeKmopom npocpammHo20 obecnedenus
Bepuguxayus cmpyxmypor npocpammnozo kooa MUC ommuocumenbHo
apxumexmypol UC u mpebosanuti 3akazuuxa k UC
Coop, obpabomka, anamz U 0bobweHue - nepedosozo
omeuecmeeHHo20 U MeHCOYHapOOHO20 ONbIMA & COOMEEemcmeayouel
obnacmu uccnedo8anull
Coop, obpabomka, anamz u  0000wWeHUe  pe3yILMAMO8
9KCNEePUMEHMO8 U UCCIe008aHUli 8 coomeemcmeylowel obracmu
3HAHUU
Cnoco0eH HCHOJIb30BATH 3HAHUS COBPEMEHHBIX MPOrPAMMHBIX
CpPeACTB, TEHJEHUMH Pa3BUTUS (YHKOUHA MW  aAPXUTEKTYP
Npo0/IeMHO-OPUEHTHPOBAHHBIX  NMPOrPaAaMMHBIX  CHCTEM n
KOMILIEKCOB B NIPO(peCcCHOHATBHOM 1eATeILHOCTH

HI-1.IIK-4  Ilpoéooum  knaccupukauyurw u  ocywiecmensem  6blO0p

COBPDEMEHHBIX  UHCHMPYMEHMAIbHBIX  CPEOCME  pa3padomku
HPUKIAOHO20 NPOZPAMMHO20 O00eCne4YeHUs GbIYUCTUMETbHBIX
cpeocme u cucmem paziuyHo20 QYyHKYUoHaIbH020 HA3HAYEHU, C
yuemom meHOCHUUNl pa3zeumus @YHKUuil u apxumexkmyp @
COOMEemcmayouux npoodIemMHo-0pUeHMUPOBAHHBIX CUCHEM U
KOMNJ1eKC08
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3Hame:  Bo3mooicHOocmu  co8pemMeHHblX U NepCHeKmUBHbIX — CPeoCcms
PAaspabomxu NPOSPAMMHBIX NPOOYKMO8, MEeXHUUEeCKUX Cpedcma
Cogpemennble cCmpyKkmypHbie A3blKU NPOSPAMMUPOBAHUSL
ymems:  IIposodumv ananus ucnoaHenus mpebdosanuil
Bvipabamvieams gapuanmul peanuzayuu mpedosanuil
IIposooums oyenKy u 060cHO8aHUE PEKOMEHOYEMbIX pelleHUlL
eénademsv: Cbop,  obpabomxa, anamsz u  0000weHUe  NepPedoB8oco
0meyecmeeHH020 U MeHCOYHAPOOHO20 ONblma 8 COOmEemcmeayoujel
obaacmu uccredosanul
Bueopenue  pesynomamos  uccnedoganuil u - paspabomox 8
COOMBemMcmMaUlU ¢ YCMAHOBIeHHLIMU NOJTHOMOYUAMU

H/T-2.IIK-4  Peanu3yem npuembol pabomul c Cco8pemMeHHbIMU
UHCMPYMEHMATbHLIMU cpeocmeamu, noooepicusaruuUMu
co3oanue npOZPAMMHBIX npooOIeMHO-0PUEHMUPOBAHHBIX
npPoOyKmoe

3Hamv:  Bo3moocnocmu  coépemeHHbIX U NEPCNeKMUBHbIX — CPeoCcms
Paspabomku NpoSPAMMHbBIX NPOOYKMO8, MEeXHUYECKUX CPeoCms
Cospemennvie cmpyKmypHbvie sA3bIKU NPOSPaAMMUPOBAHUSL

enademnv:  YcmpaneHue 0OHAPYHCEHHBIX HECOOMBEMCMBULL
Bueopenue  pesynemamoé  uccneoosanuui U - pazpabomox 8
COOmeemcmeun ¢ yCmMaHo6NeHHbIMU NOJTHOMOYUAMU

CooTBeTcTBHE  NPOJABMHYTOMY  YPOBHK)  OCBOEHUS  KOMIIETEHLIMA
IUIAHUPYEMBIM pe3yjibTaTaM OOy4eHHS W KPUTEpUSM HUX OLECHUBAHUS (OLEHKA:
OTJIMYHO /324TEHO):

IIK-1 Cnocob0eH AeMOHCTPHPOBaTH 0a30Bble 3HAHMS MaTeMATHYECKHX
u(nJan) eCTeCTBEHHbIX HAYK, NMPOrpaMMUPOBAHMS ]|
HH(POPMAIMOHHBIX TEXHOJIOI M

H/[-1.IIK-1 Hmeem npakmuueckuii onvim HAYYHO-UCCAEO06AMENbCKOIL

deamenvHOCMuU 6 o001acmu RnOCMPOEHUs MAMEMAMUYECKUx
Modeneil, RPOZPAMMUPOBAHUA U UHPOPMAUUOHHBIX MEXHOI0ZUTL
sHamv:  Hucmpymenmol u memoowl npoekmuposanus u ousauna UC
Boszmoosrcnocmu HC
Teopus 6a3 dannwvix
OcHoebl npocpammuposanus

Memoowi anaiusa u 0b00OWenus omeyecmeeHH020 u
MeNCOVHAPOOHO20 — onblma 8  coomeemcmeyruel  ooracmu
uccieoo8aHull

Memoobl npogedenusi IKChepumMeHmos u Habadenul, 0060owenus u
obpabomxku ungopmayuu
ymems:  Hcnoavzoeamsv cywecmgyowjue munogvle peuileHus U uaoioHbl
NPOEKMUPOBAHUSL NPOSPAMMHO20 0OecneyeHuUs
Ipumensamo memoovl aHaIU3a HAYYHO-MEXHUYECKOU UHDoOpMayuu
enradems. AHanuz 603MoNICHOCHeElU peanu3ayuyu mpedosaHull K npocpamMmmHOMY
obecneyenuo



HJT-2.1TK-1

3HAMmMbs.!

ymemn:

gnaoemsn.

IIK-2

Oyenka 6pemeHu U mMpPYOOeMKOCMU peatu3ayuu mpebosaHull K
NPOCPAMMHOMY 0becneyeHuro

lIpoexmupoeanue cmpykmyp OaHHbIX

Coop, obpabomka, auanuz U  0000WeHUe — pe3yIbMAMO8
9KCNEePUMEHMO8 U UCCe008aHUll 8 coomeemcmeyouel obracmu
3HaHUU

lloocomoska  npeonodxcenuti 011 COCMABNEHUS  NIAHO8 U
MemoOuyecKuUx  Npocpamm  UCCNe006aHull U paspabomox,
APAKMUYECKUX PEKOMEHOAYULi N0 UCHOTHEHUIO UX Pe3yIbmamos
LeamenvHocmob, HanpasnienHas HAa peuileHue 3a0ay aHaIUMuU4ecKo2o
xapaxkmepa, npeononazaruux 8blo0p U MHO2000paszue aKmyaibHbIX
Ccnoco608 peuieHus 3a0a4

3a0auu 6 KOHKPEemHoi npoo1emMHnoil ooaacmu

Hucmpymenmot u memoost npoekmupogarus u ousatina UC

Teopus 6a3 0anHbLX

OcHo8bl NPocPaAMMUPOBAHUSL

Memoovl nposedenus dKcnepumMeHmos u HabarwdeHul, 0o60oueHus u
obpabomxku ungopmayuu

Bvipabameieams sapuanmul peanuzayuu mpebdosanuil

Ipumenams memoowvl ananuza HayyHO-MexXHUYecKou UHgpopmayuu

Ananuz 6o3modcHocmell peanuzayuy mpeoosanuli K npocpamMmHOM)
obecneyeHuo

IIpoexmupoeanue cmpykmyp OaHHbIX

Coop, obpabomxa, anamsz u  0000wWeHUe  pe3yILMAMO8
9KCNEPUMEHMO8 U UCCNe008aHull 6 coomeemcmeylouel obaacmu
3HaHUU

lloocomoska  npeonoocenuti 0151 COCMAGNEHUs — NIAAHO8 U
MEMOOUYECKUX — NPOSPAMM — UCCIe008aHull U paspabomox,
APAKMUYECKUX PEKOMEHOAYUL NO UCHOTHEHUIO UX Pe3YTbmamos
Heamenvnocmob, HanpasieHHAs HA peuwieHue 3a0ai AHATUMUYECKO20
xapaxkmepa, npeononazarwux 8vl00p U MHO2000paszue aKmyaibHbIX
cnoco606 peutenus 3a0a4

Cnoco0en ompeaejsitb CTPYKTYPY HNPOrpaMMHOro odecredeHusd,
METO/IbI M CPeCTBA €ro NPOeKTHPOBAHUS HA OCHOBE TPeOOBAHMIA C
Y4eToM CyIIeCTBYIOIIMX OrPaHNYeHUit

H/I-1.IIK-2  Pa3paboamvieaem KOHUERUUIO U aPXUMEKHMYPY RNPOPAMMHOU

3HAMmMbs.!

cucmemsl, ee (QYHKYUOHAbHBIE BO3MONCHOCHU U JIOZUKY
pabomel, Oenaem 6bIOOpP CPEOCME  NPOEKMUPOBAHUA U
peanuzayuu Ha OCHOGe MPeOOBAHUIL C YUEMOM CYULeCMEYIOUUX
02paHu4eHul
Memooonozuu u mexnonocuu npoeKmMupo8anusl U UCNOIb308aHUA A3
OAHHBIX
lpunyunsvr nocmpoenusi apxumexkmypuvl NpOPAMMHO20 0OecneyeHUs.
U 8UObI APXUMEKMY Dbl NPOCPAMMHO20 0Decnedetus

Ymeem mnaxooums, dpopmynuposamv u pewamsv cmanoapmnvie



ymemn:

gnaoemsn.

Memoowst u cpedcmea npoexmuposanusi NPOSPAMMHO20 0becneyets
Memoowst u cpedcmea nAAGHUPOBAHUSL U OPLAHUZAYUU UCCTIe008AHULL U
pazpabomox

Bvipabamvieams sapuanmul peanuzayuu mpedosanuil

I1Iposooums oyenky u 060cHo8aHUE PEKOMEHOYEMBIX PelleHUlL
Ipumenamo memoovl u cpeocmsea npoeKmupo8anus NPocPamMMHO20
obecneyenus, CmMpyKmyp OAaHHbLX, 043 OAHHBIX, NPOCPAMMHbLX
unmepgeticos

Paspabomxa,  uzmenenue u  coenacoeaHue  apxXumexkmypbvi
NPOCPAMMHO20  0OecneyeHusi ¢ CUCMEeMHbIM — AHATUMUKOM U
aApXUmMeKmopoMm npocpammHo20 obecnedenus

Heamenvnocms, HanpaenenHas Ha peuieHue 3a0ay AHATUMUYECKO20
xapaxkmepa, npeononazaruux 8blo0p U MHO2000paszue aKmyaibHbIX
cnoco606 peutenus 3a0a4

HJ[-2.IIK-2 Cnocoben wucnonvzoeamsv 3HAHUA O 0a308bIX NPUHUYUNAX

3HAMmMbs.!

ymemn:

81aoemn.

ITK-3

Op2anu3ayuu U OCHOGHBIX Imanax npoekmupoeanua UC
Ipunyuner nocmpoenus apxumexmypuvl RpOSPAMMHO20 0DecneyeHus
U 8UObL APXUMEKMYPbl NPOSPAMMHO20 0becnedeHus
Memoowst u cpedcmea npoexmuposanus NPOSPAMMHO20 0becneyets
Memoowst u cpedcmea npoexmuposanus NPOSPAMMHBIX UHMepPpeticos
Hncmpymenmol u memoowt npoekmupoganus u ouzatina M1C
Hucmpymenmol u memooul gepugpuxayuy cmpykmypbl npocpammHO20
Kooa
Lenu u 3a0auu npoBoOUMBIX UCCIe008aAHULL U PA3PAOOMOK
Memoowt u cpedcmea nAaGHUPOBAHUSL U OP2AHUZAYUU UCCTIe008AHULL U
paspabomok
IIpo6ooums oyenKy u 060CcHOB8aHUE PEKOMEHOYEMbIX PelleHUlL
Hcnonvzoeams cywecmeyiowjue munosvie peuieHuss U wabionsl
NPOEKMUPOBAHUSL NPOSPAMMHO20 0OecneyeHuUs
Ipumenamo memoovl u cpeocmsea npoeKmupo8anus nPocPamMMHO20
obecneyenus, CmpyKmyp OAaHHbLX, 043 OAHHbIX, NPOCPAMMHbIX
unmepeticos
Oyenxa 6pemeHu U mMpPYyOOeMKOCMU pearu3ayuu mpedosaHull K
NPOCPAMMHOMY 00eCcneyeHuro
Coenacosanue mpebosanuii. K HPOSPAMMHOMY 0OecnedeHulo ¢
3aUHMEPECOBAHHBIMU CIOPOHAMU
IIpoexmupoeanue npoecpammHulx unmepgeticos
Paspabomxa cmpyxmypul npoepammnozo kooa UC
Heamenvnocms, HanpaenenHas Ha peuieHue 3a0ay AHATUMUYECKO20
xapaxkmepa, npeononazaruux 8blo0p U MHO2000paszue aKmyaibHbIX
cnoco606 peutenus 3a0a4

Cnocoben NMPUMEHATH COBpeMeHHbIEe uH(pOpMaALIMOHHBbIE
TEXHOJIOTUH TPH NMPOEKTHPOBAHUH, peaTu3aluu, olleHKe KayecTBa
U aHaau3a 3(PPeKTHUBHOCTH MATEeMATHYECKHX MojJejael W(Win)
MPOrpaMMHOr0 obecrevyeHusi JJsl pellieHHs 3aJa4 B Pa3JHYHBIX



NnpeAMeTHBIX 00J1aCTAX

HJI-1.1IIK-3 Hcnonv3yem  coépemeHHble  peuwleHuss U MEXHOJ02UU

3HAMmMbs.!

ymemn:

gnaoemsn.

RPOEKMUPOBAHUA NPU PA3PAOOMKE NPOZPAMMHO20 00ecneyeHus
Bosmooxcnocmu  cospemeHHbIX U NepPCHeKmMUBHbIX — CpPeoCcme
Paspabomku NpoSPAMMHbBIX NPOOYKMO8, MEeXHUYECKUX CPeoCms
Memooonocuu  pazpabomku  npoOcPAMMHO20  obecneyeHus U
MexXHOI02Ul NPOSPAMMUPOBAHUSL
Ipunyuner nocmpoenusi apxumexmypuvl HpOCPAMMHO20 0becneyeHus
U BUObL APXUMEKMYPbI NPOCPAMMHO20 00ecneyeHuUs
Memoowt u cpedcmea npoexmuposanus NPOSPAMMHbBIX UHMeppeticos
A3viku npoepammuposanus u pabomwl ¢ 6a3amu OAHHLIX
Hncmpymenmol u memoowt npoekmupoganus u ouzatina M1C
Cospemennvie 00bEeKMHO-0PUEHMUPOBAHHbIE AZbIKU
NPOCPAMMUPOBAHUS
Cospemennvie cmpyKmypHbie s3blKU NPOCPaAMMUPOBAHUSL
Memoowvr  amanuza u  0000WeHUs ~ OMEYECMBEHHO2O0 U
MeNCOYHApOOHO20 — onblma &  coomeemcmeyruel  odracmu
ucciedo8anull
Buvipabamwieams sapuanmul peanuzayuu mpebo6aHuti
Koouposamye na azvikax npoepammuposanus
Bepuguyuposamv cmpykmypy npoepammno2o kooa
Paspabomxa,  uzmenenue u  coenacoeaHue  apxXumexkmypbvi
NPOCPAMMHO20  0OecneyeHusi ¢ CUCMEeMHbIM — AHATUMUKOM U
aApXUmMeKmopoMm npocpammHo20 obecnedenus
IIpoexmupoeanue npoecpammHulx unmepgeticos
Paspabomxa cmpyxmypuol npoepammnozo kooa UC
Bepuguxayus cmpykmypwi npoepammnozo kooa MC omHocumenbHo
apxumexmypol UC u mpebosanuti 3akazuuxa k UC
Yempanenue obnapyocennvix Hecoomeemcmautl

HJ[-2.IIK-3 Hcnoav3yem cO8peMeHHble A3bIKU u cucmemul

3HAMmMbs.

nPOZPAMMUDOBAHUS, mexmnonozuu nPOeKMuUuposaHus
npPOZPAMMHO20 0DecneueHus
Bosmooicnocmu  cospemMennbix U NepPCnekKmueHblX  Cpeocme
paspabomku NPOSPAMMHBIX NPOOYKMO8, MEXHUYECKUX CPeOCmE
Memooonocuu  pazpabomku  npocpamMmHo2o  obecneyeHus U
MexXHOI02Ul NPOSPAMMUPOBAHUSL
Ipunyunsvr nocmpoenusi apxumexkmypuvl npOpAMMHO20 0becneyeHus.
U 8UOBL APXUMEKMYPbL NPOSPAMMHO20 0OecnedeHsl
Memoowl u cpedcmea npoexmupo8anusi NPOSPAMMHBIX UHMePelicos
A3biKu npoepammuposanus u pabomol ¢ 6a3amu OAHHbIX
Hncmpymenmot u memoowt npoexkmuposarus u ouzatina UC
Cospementbie 00bEeKMHO-0PUCHMUPOBAHHbBLE A3bIKU
NPOSPAMMUPOBAHUS
Cospemenmvie CmpyKmypHbie 361K NPOSPAMMUPOBAHUSL
Memooewl aHanuza u 0b600wenus ome4yecmeeHH020 u



ymemn:

81aoemn.

MeNCOYHAPOOHO20  Oonblma 6  coomeemcmeyoueli  obracmu
ucciedo8anul

Buvipabamwieams sapuanmul peanuzayuu mpebo6aHuti

Koouposamve na azvikax npoepammuposanus

Bepuguyuposams cmpyxkmypy npoecpammnozo Kooa

Paspabomka,  usmenenue u  coenacogamue - aApPXUMeEKmMypbvl
NPOCPAMMHO20 — 0DecnedeHuss ¢ CUCMEMHbLIM — AHATUMUKOM U
aApXumMeKmopoMm npocpammHo20 obecnedenus

IIpoexmupoeanue npoecpammuulx unmepgeticos

Bepugurxayus cmpyxmypol npoepammuoco xodoa UIC omnocumenvho
apxumexmypol UC u mpebosanuii 3axazyuxa k 1C

Ycempanenue obnapysicennvix Hecoomeemcmeuil

H/T-4.1IK-3  Hcnoav3yem munogvle Memoovl KOHMpPOJisa, OUEeHKU U obecheuenus

3HAMmMbs.!

ymembw:

81aoemn.

ITK-4

Kauecmea NpoZpammHO0 00ecneyeHus npu peuwleHuu 3a0ay
PAa3nuUHbIX RPEOMEMHBIX 001aCMAX
Bosmooichocmu  co8pemMeHHbIX U NePCHeKmUBHbIX — CPeoCcms
PAaspabomxu NPOSPAMMHBIX NPOOYKMO8, MEeXHUUEeCKUX cCpedcma
Memoodonocuu  paspabomku  npoepammHozo  obecneueHus U
MEeXHON02UU NPOCPAMMUPOBAHUS
Ipunyunst nocmpoenusi apxumexmypuvl NPOCPAMMHO20 0becneyeHus u
8UObL APXUMEKMYPbL NPOSPAMMHO20 0becnedensl
Huecmpymenmol u memoowt sepughuxayuu cmpykmypbl npocpammHO20
K00a
Memoowvl nposedenusi 3xcnepumenmos u HabIo0eHull, 0000weHus u
0bpabomku ungopmayuu
Koouposamyo na sizvikax npoepammuposanus
Bepuguyuposamv cmpyxmypy npoepammuozo kooa
Ipumenamo memoovl aHaIU3a HAYYHO-MEXHUYECKOU UHDOpMayuu
Paspabomra,  uszmenenue u  coenacoganue - apXumexmypol
NPOCPAMMHO20 — Obecnedenuss ¢  CUCMEMHbLIM — AHATUMUKOM U
aApxXumexmopom npocpammHo20 obecnedenus
Bepuguxayus cmpyxmypor npoepammnozo kooa UC omuocumenvho
apxumexmypol UC u mpebosanuti 3akazuuxa k UC
Coop,  obpabomka,  auam3 u  0000WeHUEe  NEPedo8O2O
0mMeyecmeeHH020 U MeNCOYHAPOOHO20 ONbIMA 68 COOMBEnCmaEyIoulel
obaacmu uccredosanul
Coop, obpabomxa, anamsz u  0000wWeHUe  pe3yILMAMO8
IKCNEPUMEHMO8 U UCCNIe008aHull 6 coomeemcmeylouel obaacmu
3HAHUU
Cnoco0eH HCMOJIB30BATH 3HAHHUS COBPEMEHHBIX MPOrPaAMMHBIX
CpeacTB, TEeHJACHUMM Pa3BUTUA (PYHKUUA H  APXUTEKTYpP
NpPo0IEMHO-OPHEHTHPOBAHHBIX  NMPOrPAMMHBIX  CHCTEM M
KOMILIEKCOB B IPO(PeCCUOHAIBHOU 1eATeJIbHOCTH

HJI-1.1IK-4 Ilposooum  Knaccugpukauuro u  ocywecmenaem  6bl00p

COBPDEMEHHBIX  UHCHMPYMEHMAIbHbIX  CPEOCME  pa3padomku
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NPUKIIAOHO20 NPOZPAMMHO20 O00eCneueHUs BbIYUCTUMETbHBIX
cpeocme u cucmem paziuyHo20 QYyHKYUoHaIbH020 HAZHAYEHU, C
yuemom meHOeHUull pazeumus QYHKUUiL U apxumekmyp 6
COOMEemcmey ouux npooIeMHO-OPUEHMUPOBAHHBIX CUCHEM U
KOMNIeKC08
3Hame:  Bo3mModicHOCMU — COBpPEMEHHbIX U NePCHeKMUBHBIX — CPeOCms
PAaspabomxu NPOSPAMMHbBIX NPOOYKMO8, MEeXHUUEeCKUX cpedcma
CogpemeHnnbie cmpyKkmypHbie A3blKU NPOSPAMMUPOBAHUSL
ymemys:  Ilposodumv ananuz ucnoanenus mpeoosanuil
Buipabamuieams eapuanmol peanuzayuu mpeb6o6aHul
IIposooums oyenxy u 060cHo8aHue peKoMeHOYeMblX peuleHUll
enademv: CbOop,  obpabomka,  aHams u  000OWeHUe  NepPedoB8o2o
0meyecmeeHH020 U MeHCOYHAPOOHO20 ONblma 8 COOMEemcmeayoujel
obiacmu ucciedo8anull
Breopenue  pesynrvmamos  ucciedosanuii. U - paspabomox 8
COOMBEMCMBUU C YCMAHOBNIEHHBIMU NOJIHOMOYUAMU

HJ[-2.1IK-4  Peanuzyem npuemul padomuwl c COBPEMEHHBIMU
UHCIMPYMEHMATTbHbIMU cpeocmeamu, noooepicusarouumu
cozoanue nPOPAMMHBIX nPoOIeMHO-0PUECHMUPOBAHHBIX
npPoOyKmoe

3Hame:  Bo3moocHOcmu  cOBpeMEeHHbIX U NEePCHeKMUBHbIX — CpPeocms
pazpadbomku nPoSpAMMHbBIX NPOOYKMO8, MEXHUUECKUX CPeOCm8
Cogpemennbie cmpyKkmypHbvie A3blKU NPOSPAMMUPOBAHUS

enadems. Ycmpanenue 0OHAPYIHCEHHBIX HECOOMBEMCNEULL
Bueopenue  pesynemamos  uccrnedosanuii  u - pazpabomox 8
COOMBemMCcmMEUU ¢ YCMAHOBNeHHIMU NOJIHOMOYUAMU

TunoBble KOHTPOJIbHBbIE 32]aHUA WM MHbIe MaTepHaJbl, HEOOX0AUMbIE
AJIsl OLEHKM 3HAHM, yYMeHWH, HABBIKOB W (WJIHM) OMNbITA [AeATEJbHOCTH,
XapakTepu3ylOIMX J3Tanbl (OPMHUPOBAHUSI KOMIETEHUHMd B mpouecce
OCBOEHNsI 00pa30BaTeIbHOM MPOrpaMMbl

3ayeTHO-IK3aMeHAIMOHHbIE  MAaTepHaJbl IS  NPOMEXKYTOYHOM
arrecranum (IK3aMeH/3a4€T)

Bonpocs! AJ1s1 NOATOTOBKHU K YK3aMeHy
. Onpenenenre HEMPOHHOM CETH.
. Monenb Onosioruyeckux HeHpOHOB.
. bazoBas Mmozenb UCKYCCTBEHHOTO HEUPOHA.
. Tunbl QyHKIINNA aKTUBAIIMU HEWPOHA.
. [IpencraBnenue HEHPOHHBIX CETEH C MOMOIIIBIO TPadoB..
. OIHOCTIOMHBIE HEMPOCETH MPSIMOTO PACIIPOCTPAHEHUS.
. MHOroCJIOWHBIE HEUPOCETH NMPAMOT0 PACTIPOCTPAHECHHUSI.
. PekyppeHTHBIE HEMPOCETH..

03N DN b~ Wi~



9. O01IMe NOHATHUS PEICTABICHNUS 3HAHUA.

10. Yetbipe npaBuiia NpeaCTaBICHUS 3HAHU B HEUPOCETH..

11. OGmue nmoHaTust o0y4eHus.

12. O0y4eHue Ha OCHOBE KoppeKIuu omubok. Jlensra-npasuno Buapoy-Xodda.
13. Ipyrue MeTo ikl 00y4YeHUs HEUPOCETEH.

14. OnHocnoiHeIN nepcenTpoH Po3enOmnarra.

15. JIunelHbpli alanTUBHBINA (QUIIBTD.

16. CriocoOb! peCTaBIEHUSI BXOJHOTO CUTHAIA.

17. HelipoHHast MOAEIb HEU3BECTHOW TUHAMUYECKON CUCTEMBI.

18. Uactubie nmpousBoanble. ['paguent GpyHkuuu.

19. OnTuMu3anus METOI0M IT'PaJUEHTHOIO CITyCKa.

20. OcHoBHble nOHATUS. OTIUUUTENbHBIE TpU3HAKU. OCHOBHBIE 0003HAUEHUSI.
21. Anroput™ 00paTHOTO PacHpPOCTPAaHEHUS AJIsl KOPPEKLNU CUHAITHYECKUX
BECOB.

22. O6yuenue. JIBa mpoxo/ia BeryrcieHnid. OyHKIUNA aKTUBAILMU B 00YYEHUH.
23. Cxopocth o0yuenus. [locnegoBaTesbHbIN U TAKETHBIN PEKUMBI O0yUEHHUS.
24. Kputepuu octaHoBa 00y4deHUs.

25. MeToibl ynyuleHus padoThl aliropuTMa 00paTHOTO PACIPOCTPAHEHHUS.

Ilepeuenv Komnemenuyuii (uacmu KomMnemeHyuu), NPOGEPAEMbIX
OUECHOUHBIM CPEOCMEOM YKA3aHbl @bliie no mekcmy 6 pazdeine «CTPyKTypa
OLIEHOYHBIX CPEACTB JIJIsl TEKYIel U MPOMEeKYTOUHOIH aTTecTallm.

4.2 Meroauyeckue MaTepHaJibl, ONpeleJsOIe NPOUEAYPHI
OLCHMBAHUA 3HAHUI, YMEHHUI, HABBIKOB U (WIH) ONbITA eATEJIbHOCTH,
XapaKTepHU3yLUX ITanbl (POPMUPOBAHUA KOMIIETCHIMH

OueHouHble cpeacTBa Uil MHBAJIWIOB M JIMI C OrPAHUYEHHBIMU
BO3MOKHOCTSIMH  3/IOPOBbSl  BBIOMPAIOTCS € YYETOM MX MHAMBUAYaJbHBIX
NCUX0(U3NIECKUX 0COOCHHOCTEN.

— TpU HEOOXOAMMOCTH HWHBAaIUAAM M JUIAM C OrPAaHUYEHHBIMU
BO3MOKHOCTSIMA ~ 3[I0POBbSl MPENOCTABISIETCS  JOMOJHUTEIBHOE BpeMs A
MOATOTOBKHU OTBETA HA SK3aMEHE;

— MpU TPOBEICHUU TPOLEAYpPHl OLEHUBAHMS PE3YJIbTATOB OOYUYEHUS
WHBAIMJOB W  JIMIL C  OrPAHUYEHHBIMHU  BO3MOXHOCTSIMH  3JI0POBBSA
IPETyCMaTPUBACTCS HCIIOIH30BAHUE TEXHUYECKUX CPEICTB, HEOOXOAMMBIX UM B
CBSI3U C MX UHIUBHUIYATBHBIMA OCOOCHHOCTSIMU;

— mpu  HEOOXOTUMOCTH Juisi  OOydJarommuxcsi ¢  OrpPaHHUYCHHBIMU
BO3MOXKHOCTSIMU 37I0pPOBbSl U WHBAJIMJIOB MPOLIEAYpa OLIEHUBAHUS PE3YJIHTATOB
00y4eHUS TI0 TUCITUTIIIMHE MOKET MTPOBOIUTHCS B HECKOJIBKO JTAIlOB.

[Ipouienypa olleHMBaHUS pe3yJIbTATOB OOYYEHUS MHBAIMIOB U JIUI[ C
OTPaHUYECHHBIMU BO3MOKHOCTSIMU 3J0pPOBbSI MO AUCHUUIUIMHE NPEAYCMaTPUBAECT
npenocrapiieHne UHPopManuu B popMax, aJanTUPOBAHHBIX K OTPAHUYEHUSIM HX
310POBbSI U BOCIPUATHSI HHPOPMALIUU:

JIns u1 ¢ HapyLIEHUSIMU 3pEHUS:

— B [IleYaTHOU (popMe yBeJIMUEHHBIM HIPpUPTOM,



— B (hopMe IIEKTPOHHOTO JOKYMEHTA.

JJist i ¢ HapyUIEHUSIMU CITyXa:

— B Ie4aTHOM popme,

— B (hopMe IIEKTPOHHOTO JOKYMEHTA.

JIjist i ¢ HapyIIEeHUsIMUA OTIOPHO-/ABUTaTENILHOTO afapara:

— B Ie4YaTHOM popme,

— B (hopMe IIEKTPOHHOTO JOKYMEHTA.

JlaHHBIA TIEpeYeHh MOXKET OBITh KOHKPETU3MPOBAH B 3aBUCUMOCTH OT
KOHTHUHT'€HTa O0y4aromuxcs.

5. IlepeyeHb OCHOBHOW M [IONOJIHHUTEJbHOW Y4YeOHOW JMTepaTyphbl,
HEe00X01MMOii 1151 OCBOCHUS M CHUIIINHBI (MOXYJISA)

5.1 OcHoBHas TuTEpaTYypa:

1. VckyccTBeHHbIE HEUPOHHBIE CETH : YYEOHMK / KOJUIEKTHB aBTOPOB; IMOJ
pen. B.B. IlexanoBckoro. — Mocksa : KHOPYC, 2023 — 352 ¢. — (bakanaBpuar
u Maructparypa). ISBN 978-5-406-10678-5

2. Speime C.H., PeokoBa B.A., Texnosoruu riayOokKoro oOydeHHsS U
HEWPOHHBIX ceTel B 3ajadax puacoananusa — CI10: Yausepcurer UTMO, 2022. —
82 c.

JIns OCBOEHMSI NHUCUMIUIMHBI WHBAIMAAMU WU JUUAMH C OTPaHUYEHHBIMU
BO3MOKHOCTSIMU 370POBbSI UMEIOTCS U3/IaHUSI B SJIEKTPOHHOM BUJIE B 3JIEKTPOHHO-
OMOJIMOTEUHBIX cUCTEMAX «/lawmby u « FOpatimy.

5.2 JlonosiHMTeIbHASI JTATEpATypa:

1. Tadapo ®.M I'l2 MckyccTBeHHbIE HEHPOHHBIE CETH U MPUIIOKEHUS:
yue0. mocodue / .M. TI'apapos, A.®D. 'anmumsnoB. — Kazaub: U3a-Bo Kazan. yn-
Ta, 2018. — 121 c¢. YIK 004.032.26 bbK 32.973.2-018+32.813

2. PocroBuer B.C. HckycctBeHHble HeupoHHble cet: ydyeOHuk / B.C.
PocroBiieB. — Kupos: Uzn-Bo Batl'V, 2014. — 208 c. 94743 YJIK 004.891(07)
P783

3. Xaiikun, CaliMoH. HelipoHHBIE CeTH: TIOJHBIN KypC, 2-€ u3aanue. : Ilep. ¢
anri. — M. : U3narensckuii qom «Buibsimey, 2006. — 1104 c. : un. — [lapan. turt.
anri1. ISBN 5-8459-0890-6 (pyc.)

4. Mlapunbait A.A. Heliponnsie cetu: yueObnux/ aBt. lllapunbait A.A. —
Acrana: 2018. — 397 c. ISBN 978-601-326-222-2 YK 004.4(075.8) BbK
32.973.26-018.1473

5. Haykin, Simon Neural networks and learning machines / Simon Haykin.—
3rd ed. p. cm. Rev. ed of: Neural networks. 2nd ed., 1999. Includes bibliographical
references and index. ISBN-13: 978-0-13-147139-9 ISBN-10: 0-13-147139-2

5.3. Ilepuoanueckue M3aaHMs:
1. Basel nanaeix komnaauu «Vcrt Bero» http://dlib.eastview.com
2. Dnekrponnas oudmmoreka GREBENNIKON.RU https://grebennikon.ru/




5.4. UaTepHeT-pecypcChbl, B TOM YHCJIe COBPEMEHHbIE
npogdeccuoHaIbHbIe 0a3bl JAHHBIX U HHPOPMALMOHHBIE
CIIPaBOYHbIE CHCTEMBI

InexmpoHnno-oudbauomeunvle cucmemwvl (IbC):

1. OBC «IOPAMT» https://urait.ru/

2. 9BC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH»

http://www.biblioclub.ru/

3. OBC «BOOK.ruy» https://www.book.ru

4. OBC «ZNANIUM.COM» www.znanium.com

5. OBC «JIAHDb» https://e.lanbook.com

IIpogeccuonanvrvie bazvl OanHbix

Scopus http://www.scopus.com/

ScienceDirect https://www.sciencedirect.com/

Kypuaine! uznarensctBa Wiley https://onlinelibrary.wiley.com/

Hayunas sniekrponnast ouoimoreka (HOB) http://www.elibrary.ru/

[ToTHOTEKCTOBBIE apXUBBI BEAYIIUX 3aaIHbIX HAyYHBIX )KYPHAJIOB Ha
POCCI/II/ICKOI/I miatopme HaydHbIX xkypHaToB HOMKOH http://archive.neicon.ru
6. Hamumonanmpnast  snexkTpoHHas — OuOnMoTeka  (HOCTYN K DJIEKTPOHHOM
oubnunoreke nuccepranuii Poccuiickoi roCcy1apCTBEHHOM OoubIMoTEKN
(PT'B) https://rusneb.ru/

7. Tlpe3mpentckas o6moimoreka uMm. b.H. Enpriuna https://www.prlib.ru/

8. baza mannbpix CSD KeMOpHIIKCKOTO IIEHTpa KPUCTAIUIOTpahUISCKUX JTaHHBIX
(CCDC) https://www.ccdc.cam.ac.uk/structures/

9.  Springer Journals: https://link.springer.com/

10. Springer Journals Archive: https://link.springer.com/

11. Nature Journals: https://www.nature.com/

12.  Springer Nature Protocols and Methods:
https://experiments.springernature.com/sources/springer-protocols

13.  Springer Materials: http://materials.springer.com/

14. Nano Database: https://nano.nature.com/

15.  Springer eBooks (i.e. 2020 eBook collections): https://link.springer.com/

16. "Jlektopuym TB" http://www.lektorium.tv/

17.  YHUBEpCUTETCKas nH(popMaIMoHHas cucTemMa POCCHA

I

http://uisrussia.msu.ru

HH@OpMCll/ﬂ/IOHHble CnpasovHble CUCMEMDbL

1. KoncynwranT [Lmtoc - cipaBouHast mpaBoBasi cucteMa (JIOCTYII IO JIOKTbHOM
CETH C KOMIBIOTEPOB OUOTUOTEKH )

Pecypcoi c6o600n020 0ocmyna

1. KubGepJlennnka http://cyberleninka.ru/;
2. AMepuKkaHCKas maTeHTHas 0a3a JmaHHbIX http://www.uspto.gov/patft/




3. MuHucTepcTBO HayKH U Bbiciiero oopa3zoBanusi Poccuiickoit @eneparyu
https://www.minobrnauki.gov.ru/;

4. ®enepanpHbIid mopran "Poccuiickoe odpasoBanue" http://www.edu.ru/;

5. Nudopmammonnas cucrema "EnnHoe OKHO TOCTyma K 00pa3oBaTeIbHBIM
pecypcam" http://window.edu.ru/;

6. Emunas xomnexius udpoBbix 00pa3oBaTebHBIX pecypcoB http://school-
collection.edu.ru/ .

7. IIpoekt ['ocymapcTBeHHOTO HHCTUTYTA pyccKoro sizbika umeHu A.C. [lymkuna
"O6pa3zoBanue Ha pycckoM" https://pushkininstitute.ru/;

8. CrpaBo4yHO-MH(POPMAITMOHHKIH mopTan "Pycckuii s3p1k" http://gramota.ru/;
. Ciyx0a TeMaTH4YECKUX TOJKOBBIX clioBapeit http://www.glossary.ru/;

10. CrmoBapu ¥ SHIMKIONE MU http://dic.academic.ru/;

11. ObpazoBarenbHbIi opTan "Yuebda" http://www.ucheba.com/;

12. 3akoHomnpoekT "O06 ob6pazoBanuu B Poccuiickoit denepanuu". Bornpocs! u
OoTBeTHI http://xn--273--84d1f.xn--plai/voprosy i otvety

Cobcmeennule d1eKmpoHHble 00pazoeamenbhbie U UHGOPMAYUOHHbIE PeCyPCbl
Kyol'y

1. OnextpoHHbIN Katanor Hayunoi 6ubnmnorexku Kyol'y
http://megapro.kubsu.ru/MegaPro/Web
2. DIJeKTpoHHAas OMONIMoTeKa TpynoB yueHbix Kyol'yY
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6
3. Cpena MOIyJBLHOTO TUHAMUYEeCKoro ooyuenus http://moodle.kubsu.ru
4. baza y4yeOHBIX TUTAHOB, Y4€OHO-METOIUYECKUX KOMILUIEKCOB, ITyOJIUKAITII 1
koH(pepennuii http://infoneeds.kubsu.ru/
5. bubnmnoreka nudopMaOHHBIX pecypcoB Kadeapbl UHPOPMALTMOHHBIX
oOpa3oBaTelIbHBIX TeXHOJIOTHI http://mschool.kubsu.ru;
6. DJIEKTpOHHBIN apxuB JokyMeHTOB KyOI'Y _http://docspace.kubsu.ru/
7. DNEKTpOHHBIE 00pa3oBaTeIbHbIC PECYPCHl Kadeapbl HHPOPMAITMOHHBIX CHCTEM
U TexHonoruii B oOpasoBanuun KyOl'Y u HaydyHO-METOAMYECKOTO JKypHasa
"IHKOJIBHBIE I'OJbI" http://icdau.kubsu.ru/

6. Meroanueckue ykazaHusi I OOy4YalOIIUXCHd IO OCBOCHHIO
AUCHHUIIUHBI (MOIYJIs1)

B ocBoeHMM OUCHMIUIMHBI WHBAIMIAMU M JIMOAMH C OTIPAaHUYEHHBIMU
BO3MOXKHOCTSIMHU 3710pOBbsI OOJIBIIIOE 3HAYEHHE MMEET MHJMBUIYyallbHasl yueOHas
paboTa (KOHCYJIbTallMy ) — AOMOJHUTENBHOE pa3bsiCHEHNE YUEOHOIO MaTepuraa.

NHauBHayanbHbIE KOHCYJIBTAMM 110 TNPEIMETY  SBILIFOTCA  BaKHBIM
(akTopoM, CHOCOOCTBYIOLIMM HHIUBUIYAIU3aLUUd OOYYEHMsS] M YCTAHOBJICHUIO
BOCIIMTATEIbHOTO KOHTAKTa MEXKAY MPENoaBaTesieM U 00y4arouMCcs UHBAJIUAOM
WJIM JINLIOM C OTPAaHUYEHHBIMU BO3MOYKHOCTSIMU 3/I0POBBSL.



7. MatepuaJibHO-TEXHHMYECKOe o0ecneyeHue o JUCHUIINHE (MOIYJII0)

HaumeHoBaHue yueOHOM ayIUTOPUH, €€

Ne Bun pabot OCHAIIEHHOCTh 000PYI0BaHUEM U TEXHUYECKUMU
cpeACTBaMH O0y4eHUs
1. JlexunonHsble Aynuropus, YKOMILJIEKTOBAHHAs
3aHATHS CIEIUATM3UPOBAHHON MEOENbI0 W TEXHUYECKUMU
CpeICcTBaMH O0y4YEHUsI
2. JlabopaTopHbie Aynutopus, YKOMIUIEKTOBAHHASA
3aHATHS CIEIUATN3UPOBAHHON MEOENbI0 W TEXHUYCCKUMU
CpelcTBaMH 00y4YEeHUs, KOMIIBIOTEpAMU, MPOEKTOPOM,
IPOrpaMMHBIM 00ECTIEYeHHEM
3. [IpakTnueckue Aynuropus, YKOMILUIEKTOBaHHAS
3aHATHS CHEUUATN3UPOBAHHON MeEOENbl0 W TEXHUYECKUMU
cpelcTBaMH OOyUEHHUSI
4. ['pynnoBeie Aynuropus, YKOMIUIEKTOBAHHASA
(MHAMBUAYATbHBIC) | CIEIUATN3UPOBAHHOM MEOCNbI0 W TEXHUYECKUMU
KOHCYJIbTAlluU! CpeACTBaMHU oOyueHus, KOMITBIOTEPAMH,
MIPOTPAMMHBIM 00ECTICUCHHEM
5. Tekymuii KOHTPOJIb, | AyIUTOpUS, YKOMILIEKTOBAHHAS
IPOMEXKYTOYHAS CHEUUATN3UPOBAHHON MeEOENbl0 W TEXHUYECKUMU
aTTecTalus CpeACTBaMH oOy4deHus, KOMIIBIOTEPAMH,
IPOrpaMMHBIM 00ECTIEYeHHEM
6. CamocrositenbHast | KaOuner TUISt CaMOCTOSITEJIbHOM paboTHI,
pabota OCHAIICHHBIN KOMITBFOTEPHOU TEXHUKOU c
BO3MOKHOCTBIO MOJKIIOYECHUSI K cetu «HTepHeT»,
IIPOTPaMMOM JKPAHHOTO YBEIIMYECHUSA u
o0ecre4YeHHbIH JOCTYTIOM B ANEKTPOHHYIO
uH(POPMaLIMOHHO-00Pa30BaATEIbHYIO cpeny

YHUBEPCUTETA.

[Ipumeuanue: Konkperusauus ayaAuTOpUd U UX OCHAILIEHUE OINpPEIEsieTCs
OIIOIL.




